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(54) Title: PHARMACEUTICAL FORMULATIONS COMPRISING AN IMMUNE RESPONSE MODIFIER 

(57) Abstract: Pharmaceutical formulations comprising an immune response modifier (IRM) chosen from imidazoquinoline amines, 
imidazoietrahydroquinoline amines, imidazopyridine amines. 6,7-ftised cycloalkylimidazopyridine amines, 1,2-bridged imidazo- 
quinoltne amines, thiazolo-quinolineamincs, oxazolo-quinoiinamincs, thiazolo-pyridinamincs, oxazolo-pyridinamincs, imidazon- 
aphthyridine amines, tetrahydroimidazonaphthyridine amines, and thiazolonaphthyridine amines; a fatty acid; and a hydrophobic, 
aprotic component miscible with the fatty acid are useful for the treatment of dermal associated conditions. Novel tc»pical formu- 
lations are provided. In one embodiment, the topical formulations are advantageous for treatment of actinic keratosis, postsui^gical 
scars, basal cell carcinoma, atopic demiatitis. and warts. 
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PHARMACEUTICAL FORMULATIONS COMPRISING 
AN IMMUNE RESPONSE MODIFIER 

5 

Field of the Invention 

Hie present invention is directed to phannaceutical fonnulations comprising at 
least one immune response modifier chosen from imidazoquinoline amines, 
imidazopyridine amines, 6,7-fiised cycloalkylimidazopyridine amines, 1,2-bridged 

10 imidazoquinoline amines, thiazoloquinoline amines, oxazoloquinoline amines, 
thiazolopyridine amines, oxazolopyridine amines, inudazonaphthyridine amines, 
imidazotetrahydronaphthyridine amines, and thiazolonaphthyridine amines. Embodiments 
of the present invention are directed to topical formulations for application to the skin of a 
mammal. Other embodiments of the present invention are directed to methods for treating 

15 dennal diseases. 

Background 

Many imidazoquinoline amine, imidazopyridine amine, 6,7-fused 
cycloalkylimidazopyridine amine, 1,2-bridged imidazoquinoline amine, thiazoloquinoline 

20 amine, oxazoloquinoline amine, thiazolopyridine amine, oxazolopyridine amine, 
imidazonaphtfayridine amine, imidazotetrahydronaphthyridine amine, and 
thiazolonaphthyridine amine compounds have demonstrated potent immunostimulating, 
antiviral and antitumor (including anticancer) activity, and have also been shown to be 
useful as vaccine adjuvants. These. compounds are hereinafter collectively referred to as 

25 "IRM" (immune response modifier) compounds. One of these IRM compounds, known 
as imiquimod, has been conmiercialized in a topical formulation, Aldara™, for the 
treatment of anogenital warts associated with human papillomavirus. 

The mechanism for the antiviral and antitumor activity of these IRM compounds is 
thought to be due in substantial part to enhancement of the immune response by induction 

30 of various important cytokines (e.g., interferons, interleukins, tumor necrosis factor, etc.). 
Such compounds have been shown to stimulate a rapid release of certain 
monocyte/macrophage-derived cytokines and are also capable of stimulating B cells to 
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secrete antibodies which play an important role in these IRM compounds' antiviral and 
antitumor activities. One of the predominant immunostimulating responses to these 
compounds is the induction of interferon (IFN)-a production, which is believed to be very 
important in the acute antiviral and antitumor activities seen. Moreover, up regulation of 
5 other cytokines such as, for example, tumor necrosis factor (TNF), Interleulcin-l (IL-1) 
and IL^ also have potentially beneficial activities and are believed to contiibute to tiie 
antiviral and antitumor properties of these compounds. 

Although some of the beneficial effects of ERMs are known, the ability to provide 
therapeutic benefit via topical application of an IRM compound for treatment of a 
10 particularconditionataparticularlocationmaybehmderedbyavarietyoffactors. These 
factors include initation of the skin to which the fonnulation is applied, formulation wash 
away, insolubiUty and/or degradation of the IRM compound in tiie formulation, physical 
instability of the formulation (e.g., separation of components, tiiickening, 
precipitation/agglomerization of active ingredient, and the like), poor permeation, and 
15 undesired systemic delivery of the topically appUed IRM compound. Accordingly, tiiere 
is a continuing need for new methods and formulations to provide tiie greatest tiierapeutic 
benefit from this class of compounds. 

Summary of the Invention 

20 At several locations tiiroughout tiie specification, guidance is provided tiirough 

Usts of examples, hi each instance, tiie recited list serves only as a representative group; it 
is not meant tiiat flie list is exclusive. 

hi one aspect, flie present mvention is directed to a pharmaceutical formulation 
comprising an immune response modifier selected from imidazoquinoline amines, 

25 imidazotetrahydroquinoUne amines, imidazopyridine amines, 6,7-fused 
cycloalkyUmidazopyriduie amines, 1,2-bridged imidazoquinoline amines, 
thiazoloquinoline amines, oxazoloquinoUne amines, thiazolopyridine amines, 
oxazolopyridine amines, imidazonaphtiiyridine amines, imidazotetrahydronaphtiiyridine 
amines, andtiuazolonaphtiiyridine amines; a fatty acid; a hydrophobic, aprotic component 

30 miscible with the fatty acid and comprising a hydrocarbyl group of 7 or more carbon 
atoms; and a hydrophiUc viscosity enhancmg agent selected firom cellulose etiiers and 
carbomers. 
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In one embodiment, the pharmaceutical foimulatioa comprises an immune 
response modifier selected firom imidazon^hthyridine amines, 
imidazotetrahydronaphthyridine amines, and thiazolonaphthyridine ammes; a fatty acid; 
and a hydrophobic, aprotic component miscible with the fatty acid and comprising a 
5 hydrocarbyl group of 7 or more carbon atoms. 

The formulation can fiirther comprise one or more of a preservative system, an 
emulsifier, and water. 

In another aspect, the present invention is directed to a method of treatment of a 
dennal associated condition comprising applying to skin a topical formulation comprising 
10 an immune response modifier selected from imidazoquinoline amines, 
imidazotetrahydroquinoline amines, imidazopyridine amines, 6,7-fused 
cycloalkylimidazopyridine amines, 1,2-bridged imidazoquinoline amines, 
diiazoloquinoline amines, oxazoloquinoline amines, thiazolopyridine amines, 
oxazolopyridine amines, imidazonaphthyridine amines, imidazotetrahydronaphthyridine 
15 amines, and thiazolonaphthyridine amines; a fatty acid; a hydrophobic, aprotic component 
miscible with the fatty acid and comprising a hydrocarbyl group of 7 or more carbon 
atoms; and a hydrophilic viscosity enhancing agent selected fi:om cellulose ethers and 
carbomers. 

In one embodiment, the method of treatment of a dennal associated condition 
20 comprises applying to skin a formulation comprising an inmume response modifier 

selected from imidazonaphthyridine amines, imidazotetrahydronaphthyridine amines, and 
thiazolonaphthyridine amines; a fatty acid; and a hydrophobic, aprotic component miscible 
with the fatty acid and comprising a hydrocarbyl group of 7 or more carbon atoms. 

In other embodiments, the method of treatment of a dennal associated condition 
25 comprises applying to skin a formulation comprising an inmume response modifier 

selected from imidazonaphthyridine amines, imidazotetrahydronaphthyridine amines, and 
thiazolonaphthyridine amines; a fatty acid; a hydrophobic, aprotic component miscible 
with the fatty acid and comprising a hydrocarbyl group of 7 or more carbon atoms; and 
further comprising one or more of a preservative system, an emulsifier, and water, 
30 In one embodiment, the dermal associated condition is selected from actinic 

keratosis, postsurgical scars, basal cell carcinoma, atopic dermatitis, and warts. 
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In another aspect, the present invention is directed to a method for delivering an 
inunune response modifier to a dennal surface, the method comprising the steps of 
selecting a foimulation comprising a compound selected firom imidazoquinoline amines, 
imidazotetrahydroquinoline amines, imidazopyridine amines, 6.7-fused 
cycloalkylimidazopyridine amines, 1,2-bridged imidazoquinoline amines. 
ftia2»loquinoline amines, oxazolo-quinoUne amines, thiazolopyridine amines, 
oxazolopyiidine amines, imidazonaphthyridine amines, imidazotetrahydronaphthyridine 
amines, and thiazolonaphthyridine amines; a fatty acid; a hydrophobic, aprotic component 
miscible with the fetty acid and comprising a hydrocarbyl group of 7 or more carbon 
atoms; and ahydrophilic viscosity enhancing agent selected firom cellulose ethers and 
caibomers; and applying the selected formulation to the dermal surface for a time 
sufficient to allow flie formulation to deliver the IRM to the dermal surface. 

In one embodiment, the selected formulation comprises an immune response 
modifier selected from imidazonaphthyridine amines, imidazotetrahydronaphthyridine 
amines, and thiazolonaphthyridine amines; a fatty acid; and a hydrophobic, aprotic 
conqwnent miscible with the fatty acid and comprising a hydrocarbyl group of 7 or more 
carbon atoms. 

Unless otherwise indicated, all numbers expressing quantities, ratios, and 
numerical properties of ingredients, reaction conditions, and so forth used in the 
specification and claims are to be understood as being modified in aU instances by the 
term "about". 

As used herein, "a" or "an" or "the" are used interchangeably with "at least one", 
to mean "one or more" of the element being modified. 



Detailed Description 
In one aspect, the present invention is directed to a formulation comprising an 
immune response modifier compound selected from imidazoquinoline amines, 
imidazotetrahydroquinoline amines, imidazopyridine amines, 6,7-fused 
cycloalkylimidazopyridine amines, 1,2-bridged imidazoquinoline amines, 
30 thiazoloquinoline amines, oxazoloquinoline amines, thiazolopyridine ammes, 

oxazolopyridine amines, imidazonaphthyridine amines, imidazotetrahydronaphthyridine 
amines, and thiazolonaphthyridine amines; a fatty acid; a hydrophobic, aprotic component 
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miscible with the fatty acid and comprising a hydrocarbyl group of 7 or more carbon 
atoms, and a hydrophilic viscosity enhancing agent selected from cellulose ethers and 
carbomers. 

I 

These immune response modifier compounds, methods of making them, methods 
5 of using them and compositions containing them are disclosed in U.S. Patent Nos. 

4,689,338; 4,929,624; 4,988,815; 5,037,986; 5,175,296; 5,238,944; 5,266,575; 5,268,376; 

5,346,905; 5,352,784; 5,367,076; 5,389,640; 5,395,937; 5,446,153; 5,482,936; 5,693.811; 

5,741,908; 5,756,747; 5,939,090; 6,039,969; 6,083,505; 6,110,929; 6,194,425; 6,245,776; 

6,331,539; 6,376,669; and 6,451,810; European Patent 0 394 026; US Publication 
10 2002/0055517; and PCX Publications WO 00/47719; WO 00/76518; WO 01/74343; WO 

02/46188; WO 02/ 46189; WO 02/46190; WO 02/46191; WO 02/46192; WO 02/46193; 

WO 02/46194; and WO 02/46749 the disclosures of which are incorporated by reference 

herein. 

As noted above, many of the IRM compounds usefiil in the present invention have 
15 demonstrated significant immunomodulating activity. In certain embodiments of the 

present invention, the IBM compound can be chosen from imidazoquinoline amines, for 
example, l//-imidazo[4,5-c]quinolin-4-amines defined by one of Formulas I-V below: 




I 

20 wherein 

Rn is chosen from alkyl of one to ten carbon atoms, hydroxyalkyl of one to six 
carbon atoms, acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy of two to four 
carbon atoms or benzoyloxy, and the alkyl moiety contains one to six carbon atoms, 
benzyl, (phenyl)eth)d and phenyl, said benzyl, (phenyl)eth)d or phenyl substituent being 
25 optionally substituted on the benzene ring by one or two moieties independently chosen 
from alkyl of one to four carbon atoms, alkoxy of one to four carbon atoms and halogen, 



5 



10 



15 



PCT/US02/38190 

WO 03/045391 

with the proviso that if saidbenzenermgissubstitutedbytwoofsaidmoieties.&^^ 

moieties together contain no more than six caihon atoms; 

R„ is chosen from hydrogen, alkyl of one to eight carbon atoms. benzyU 
(phenyDethyl and phenyl, the benzyl. (phenyl)ethyl or phenyl substituent being optionally 
substituted on thebenzeneringby one or two moieties independentlychosen from alkyl of 

one to four carbon atoms, alkoxy of one to four carbon atoms and halogen, with the 
proviso thatwhenthebenzeneringissubstitutedby two ofsaidmoieties. then the 

moieties together contain no more than six carbon atoms; and 

each Ri is independentiy chosen from alkoxy of one to four carbon atoms, halogen, 
and alkyl of one to four carbon atoms, andnis an integer fromOto 2. with the proviso that 

if n is 2. then said R, groups together contain no more than six carbon atoms; 



(R2)n 




wherdn 

R„ is chosen from straight chain or branched chain alkenyl containing two to ten 
carbon atoms and substituted straight chain or branched chain alkenyl containing two to 
ten carbon atoms, wherein the substituent is chosen from straight chain or branched cham 
alkyl containing one to four carbon atoms and cycloalkyl containing three to six carbon 
atoms; and cycloalkyl containing three to six carbon atoms substitutedby straight cham or 
10 branched chain alkyl containing one to four caibon atoms; and 

R,, is chosen from hydrogen, straight chain or branched chain alkyl containing one 
to eight carbon atoms, benzyl. (phenyl)ethyl and phenyl, the benzyl. (phenyl)ethyl or 
phenyl substituent being optionally substituted on the benzene ring by one or two moieties 
independently chosen from straight chain or branched chain alkyl containing one to four 
25 carbon atoms, straight chain or branched chain alkoxy containing one to four caibon 
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atoms, and halogen, with the proviso that when the benzene ring is substituted by two such 
moieties, then the moieties together contain no more than six carbon atoms; and 

each R2 is independently chosen from straight chain or branched chain alkoxy 
containing one to four carbon atoms, halogen, and straight chain or branched chain alkyl 
containing one to four carbon atoms, and n is an integer from zero to 2, with the proviso 
that if n is 2, then said R2 groups together contain no more than sbc carbon atoms; 




m 



wherein 

R23 is chosen from hydrogen, straight chain or branched chain alkyl of one to eight 
carbon atoms, benzyl, (phenyl)ethyl and phenyl, the benzyl, (phenyl)ethyl or phenyl 
substituent being optionally substituted on the benzene ring by one or two moieties 
independently chosen from straight chain or branched chain alkyl of one to four carbon 
atoms, straight chain or branched chain alkoxy of one to four carbon atoms, and halogen, 
with the proviso that when the benzene ring is substituted by two such moieties, then the 
moieties together contain no more than six carbon atoms; and 

each R3 is independently chosen from straight chain or branched chain alkoxy of 
one to four carbon atoms, halogen, and straight chain or branched chain alkyl of one to 
four carbon atoms, and n is an integer from zero to 2, with the proviso that if n is 2, then 
said R3 groups together contain no more than six carbon atoms; 
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IV 



wherein 

R,4 is - W, wherein R, is hydrogen or a carbon-carbon bond, with the proviso 
ftatv,henR,ishydrogenR.isalkoxyofonetofourcarbonatoms,hydroxya]koxyofone 

to four carbon atoms. 1-alkynyl of two to ten carbon atoms, tetrahydropyranyl. 
aDcoxyalkyl wherein the alkoxy moiety contains one to four caAon atoms and the alkyl 
„,oietycontainsonetofourcarbonatoms.or2-,3-,or4-pyridyl,andwiththe&rther 

pxoviso that whenR^isacarbon-carbonbondRvandR, together formatetrahydrofom^^^ 
group optionaUy substituted with one or more substituents independently chosen from 
hydroxy and hydroxyalkyl of one to four carbon atoms; 

R,, is chosen from hydrogen, alkyl of one to four carbon atoms, phenyl, and 
substituted phenyl wherein the substituent is chosen from aUcyl of one to four carbon 
atoms, alkoxy of one to four carbon atoms, and halogen; and 

R, is chosen fromhydrogen. straight chain or branched chain alkoxycontammg 

one to four carbon atoms, halogen, and straight chain or branchedchainalkylcontam^^ 
one to foui carbon atoms; 




wherein . . 

R., is chosenfrom: hydrogen; straight chain or branched chain alkyl contaimng 

one to ten carbon atoms and ^bstituted straight chain or branched chain alkyl contammg 
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IS 



one to ten caibon atoms, wherein the substituent is chosen from cycloalkyl containing 
three to six carbon atoms and cycloalkyl containing three to six carbon atoms substituted 
by straight chain or branched chain alkyl containing one to four carbon atoms; straight 
chain or branched chain alkenyl containing two to ten carbon atoms and substituted 
straight chain or branched chain alkenyl containing two to ten carbon atoms, wherein the 
substituent is chosen from cycloalkyl containing three to six carbon atoms and cycloalkyl 
containing three to six carbon atoms substituted by straight chain or branched chain alkyl 
containing one to four carbon atoms; hydroxyalkyl of one to six carbon atoms; alkoxyalkyl 
wherein the alkoxy moiety contains one to four carbon atoms and the dSkyl moiety 
contains one to six carbon atoms; acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy 
of two to four carbon atoms or benzoyloxy, and the alkyl moiety contains one to six 
carbon atoms; benzyl; (phenyl)ethyl; and phenyl; said benzyl, (phenyl)ethyl or phenyl 
substituent being optionally substituted on the benzene ring by one or two moieties 
independently chosen from alkyl of one to four caxton atoms, alkoxy of one to four carbon 
atoms, and halogen, with the proviso that when said benzene ring is substituted by two of 
said moieties, then the moieties together contain no more than six carbon atoms; 



R25is 




wherein 



Rs and Rj are independently chosen from hydrogen, alkyl of one to four carbon 
atoms, phenyl, and substituted phenyl wherein the substituent is chosen from alkyl pf one 
to four carbon atoms, alkoxy of one to four carbon atoms, and halogen; 
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X is chosen from alkoxy containing one to four carbon atoms, alkoxyalkyl wherein 
the alkoxy moiety contauis one to four carbon atoms and the alkyl moiety contains one to 
four caibon atoms, hydroxyalkyl of one to four carbon atoms, haloalkyl of one to four 
carbon atoms, alkylamido wherein the alkyl group contains one to four carbon atoms, 
amino, substituted amino wherein the substitu^t is alkyl or hydroxyalkyl of one to four 
carbon atoms, azido, chloro, hydroxy, l-morpholino, l-pyrrolidino, alkylthio of one to 
four caibon atoms; and 

R5 is chosen from hydrogen, straight chain or branched chain alkoxy containing 
one to four carbon atoms, halogen, and straight chain or branched chain alkyl containing 
one to four carbon atoms; 

and a phannaceutically acceptable salt of any of the foregoing. 

The IRM compound can also be chosen from 6,7 fused cycloalkyUmidazopyridine 
amines defined by Formula VI below: 

NH2 
VI 

wherein m is 1, 2, or 3; 

R16 is chosen from hydrogen; cyclic alkyl of three, four, or five carbon atoms; 
straight chain or branched chain alkyl containing one to ten carbon atoms and substituted 
straight chain or branched chain alkyl containing one to ten carbon atoms, wherein the 
substituent is chosen from cycloalkyi containing three to six carbon atoms and cycloalkyl 
containing three to six caibon atoms substituted by straight cham or branched cham alkyl 
containing one to four carbon atoms; fluoro- or chloroalkjd containing from one to ten 
carbon atoms and one or more fluorine or chlorine atoms; straight chain or branched chain 
alkenyl contaming two to ten carbon atoms and substituted straight chain or branched 
chain alkenyl containing two to ten carbon atoms, wherein the substituent is chosen from 
cycloalkyl containing three to six caibon atoms and cycloalkyl containing three to six 
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carbon atoms substituted by straight chain or branched chain alkyl containing one to four 
carbon atoms; hydroxyalkyl of one to six carbon atoms; alkoxyalkyl wherein the alkoxy 
moiety contains one to four carbon atoms and the aikyl moiety contains one to six carbon 
atoms; acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy of two to four carbon 
S atoms or benzoyloxy, and the aikyl moiety contains one to six carbon atoms, with the 
1 proviso that any such alkyl, substituted alkyl, alkenyl, substituted alkenyl, hydroxyalkyl, 

alkoxyalkyl, or acyloxyalkyl group does not have a fully carbon substituted carbon atom 
bonded directly to the nitrogen atom; benzyl; (phenyl)ethyl; and phenyl; said benzyl, 
(phenyl)ethyl or phenyl substituent being optionally substituted on the benzene ring by 

10 one or two moieties independently chosen from alkyl of one to four carbon atoms, alkoxy 
of one to four carbon atoms, and halogen, with the proviso that when said benzene ring is 
substituted by two of said moieties, then the moieties together contain no more than six 
carbon atoms; 

and-CHRxRy 

15 wherein 

Ry is hydrogen or a caibon-caibon bond, with the proviso that when Ry is hydrogen 
' Rx is alkoxy of one to four carbon atoms, hydroxyalkoxy of one to four carbon atoms, 1- 

alkynyl of two to ten carbon atoms, tetrahydropyranyl, alkoxyalkyl wherein the alkoxy 
moiety contains one to four carbon atoms and the alkyl moiety contains one to four carbon 
20 atoms, or 2-, 3-, or 4-pyridyl, and with the further proviso that when Ry is a carbon-carbon 
bond Ry and Rx together forai a tetrahydrofiiranyl group optionally substituted with one or 
more substituents independeatly chosen Scorn hydroxy and hydroxyalkyl of one to four 
,;j carbon atoms, 

R26 is chosen from hydrogen, straight chain or branched chain alkyl containing one 
25 to eight carbon atoms, straight chain or branched chain hydroxyalkyl containing one to six 
carbon atoms, morpholinoalkyl, benzyl, (phenyl)ethyl and phenyl, the benzyl, 
(phenyl)ethyl or phenyl substituent being optionally substituted on the benzene ring by a 
moiety chosen from methyl, methoxy, and halogen; and 
1 -C(Rs)(Rt)(X) wherein Rs and Rj are independently chosen from hydrogen, alkyl 

30 of one to four carbon atoms, phenyl, and substituted phenyl wherein the substituent is 
chosen from alkyl of one to four carbon atoms, alkoxy of one to four carbon atoms, and 
halogen; 
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X is chosen from alkoxy containing one to four carbon atoms, alkoxyalkyl wherein 
the alkoxy moiety contains one to four carbon atoms and the alkyl moiety contains one to 
four caibon atoms, haloalkyl of one to four carbon atoms, alkylamido wherein the alkyl 
group contains one to four carbon atoms, amino, substituted amino wherein the substituent 
is alkyl or hydroxyalkyl of one to four carbon atoms, azido, alkylthio of one to four carbon 
atoms, and moipholinoalkyl wherein the alkyl moiety contains one to four caibon atoms, 



R« is chosen from hydrogen, fluoro, chloro. shraight chain or branched chain alkyl 
containing one to four carbon atoms, and straight chain or branched cham fluoro- or 
chloroalkyl containing one to four carbon atoms and at least one fluorine or chlorine atom; 



In other embodiments of the present invention, the ERM compound can be chosen 
from imidazopyridme amines defined by Formula VII below: 



Ri7 is chosen from hydrogen; -CH2RW wherein Rw is chosen from straight chain, 
branched chain, or cyclic alkyl containing one to ten carbon atoms, straight chain or 
branched chain alkenyl containing two to ten carbon atoms, straight chain or branched 
chain hydroxyalkyl containing one to six carbon atoms, alkoxyalkyl wherein the alkoxy 
moiety contains one to four carbon atoms and the alkyl moiety contains one to six carbon 
atoms, and phenylethyl; and -CH=CRzRz wherein each Rz is independently straight chain, 
branched chain, or cychc alkyl of one to six carbon atoms; 

R27 is chosen from hydrogen; straight chain or branched chain alkyl containing one 
to eight carbon atoms; straight chain or branched chain hydroxyalkyl containing one to six 
carbon atoms; alkoxyalkyl wherein the alkoxy moiety contains one to four caibon atoms 
and the alkyl moiety contains one to six carbon atoms; benzyl, (phenyl)ethyl and phenyl, 



and 



and phannaceutically accq>table salts thereo£ 




NH2 



wherein 
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the benzyl, (phenyl)ethyl oand phenyl being optionally substituted on the benzene ring by 
a moiety chosen from methyl, methoxy, and halogen; and moipholinoalkyl wherein the 
alkyl moiety contains one to four carbon atoms; 

R67 and R77 are independently chosen from hydrogen and alkyl of one to five 
carbon atoms, with the proviso that and R77 taken together contain no more than six 
carbon atoms, and with the fiuther proviso that when R77 is hydrogen then is other 
than hydrogen and R27 is other than hydrogen or morphohnoalkyl, and with the further 
proviso that when R^7 is hydrogen then R77 and R27 are other than hydrogen; 

and pharmaceutically acceptable salts thereof 

In yet another embodiment of the present invention, the IRM compound can be 
chosen from 1,2-bridged imidazoquinoline amines defined by Formula VIE below: 




wherein 

Z is chosen from: 

-(CH2)p- wherein p is 1 to 4; 

-(CH2)a-C(RDRE)(CH2)b-, wherein a and b are integers and a+b is 0 to 3, Rd is 
hydrogen or alkyl of one to four carbon atoms, and Re is chosen from alkyl of one to four 
carbon atoms, hydroxy, -ORf wherein Rp is alkyl of one to four carbon atoms, and 
-NRgR'g wherein Ro and R'g are independently hydrogen or alkyl of one to four carbon 
atoms; and 

-(CH2)a-(Y)-(CH2)b- wherein a and b are integers and a+b is 0 to 3, and Y is O, S, 
or -NRj- wherein Rj is hydrogen or alkyl of one to four carbon atoms; 

and wherein q is 0 or 1 and Rs is chosen from alkyl of one to four carbon atoms, 
alkoxy of one to four carbon atoms, and halogen, 

and pharmaceutically acceptable salts thereof 
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In a further embodiment, the IRM compound can be chosen from thiazoloquinoline 
amines, oxazoloquinoline amines, thiazolonaphthyridine amines, thiazolopyridine amines, 
and oxazolopyridine amines of Formula DC: 



wherein: 

Ri9 is chosen &om oxygen, sulfur and selenium; 
R29 is chosen from 



-hydrogen; 

-alkyl; 

-alkyl-OH; 

-haloalkyl; 

-alkenyl; 

-alkyl-X-alkyl; 

-alkyl-X-alkenyl; 

-alkenyl-X-alkyi; 

-alkaiyl-X-alkenyl; 

-alkyl-N(R59)2; 

-alkyl-Na; 

-aIkyK>C(0)-N(R59)2; 

-heterocyclyl; 

-alkyl-X-heterocyclyl; 

-alkenyl-X-heterocyclyl; 

-aryl; 

-alkyl-X-aryl; 




NH2 



R49 



IX 



14 



wo 03/045391 



PCT/US02/38190 



-alkenyl-X-aryl; 
-heteroaryl; 

-alkyl-X-heteroaryl; and 
-alkenyl-X-heteroaryl; 
R39 and R49 are each independently: 
-hydrogen; 
-X-alkyl; 
-halo; 
-haloalkyl; 
-N(R59)2; 

or when taken together, R39 and R49 form a fused 
aromatic, heteroaromatic, cycloalkyl or heterocyclic ring; 
X is chosen from -0-, -S- -NR59- -C(OK -C(0)0-, -0C(0)-, and a bond; 

and 

each Rs9 is independently H or Ci^alkyl; 

and pharmaceutically acceptable salts thereof. 

hi another embodiment, the IRM compound can be chosen from 
imidazonaphthyridine amines and imidazotetrahydronaphthyridine amines of Fomiulae X 
and XI below: 




X 

wherein 

A is =N-CR=CR-CR=; =CR-N=CR-CR=; =CR-CR=N-CR=; or 
=CR-CR=CR-N=; 

Riio is chosen from: 
-hydrogen; 
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-Ci.20 alkyl or C2-20 alkenyl that is unsubstituted or substituted by one or more 
substituents chosen fiom: 
-aryl; 

-heteroaryl; 

-heterocyclyl; 

-O-Ci-20 alkyl, 

-0-(Ci.2oalkyl)o-i-aryl; 

-0-(Ci-2o alkyl)o-i-beteroaryl; 

-0-(C|.2o alkyl)o-rheterocyclyl; 

-CO-O-C1.20 alkyl; 

-S(0)o.2-Ci.2o alkyl; 

-S(0)a.2-(Ci.2o alkyl)o-raryl; 

-S(0)o.2-(Ci-2o alkyl)o.i-heteroaryl; 

-S(0)o.2-<Ci.2o alkyl)o.rheterocyclyl; 

-N(R3io)2; 

-N3; 

0x0; 

-halogen; 

-NO2; 
-OH; and 
-SH; and 

-C1.20 a]kyl-NR3io-Q-X-R4io or .C2-20 alkenyl-NR3io-Q-X-R4io wherein Q is -CO- 
or -SO2-; X is a bond, -O- or -NR310- and R410 is aryl; heteroaryl; heterocyclyl; or -C1.20 
alkyl or C2-20 alkenyl that is unsubstituted or substituted by one or more substituents 
chosen firom: 

-aryl; 

-heteroaryl; 

-heterocyclyl; 

-0-C|.2o alkyl, 

-0-(Ci.2oalkyl)o.i-aryl; 

-O-(Ci-20 alkyl)o.i-heteroaryl; 

-0-(Ci.2o alkyl)o.i-heterocyclyl; 
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-COO-Ci.2o alkyl; 
-S(0)o.2-C,.2oalkyl; 
-S(0)o.2KCi.20 alkyl)o.i-aryl; 
-S(0)o.2-(Ci-2o alkyl)o.|-heteroaryl; 
-S(0)o-2-(Ci.2o alkyl)o.rheterocyclyl; 
-N(R3io)2; 

-NR310-CO-O-C1.20 alkyl; 

-N3; 

0x0; 

-halogen; 
-NO2; 
-OH; and 
-SH; or R410 is 



Rito is chosen from: 
-hydrogen; 
-Cmo alkyl; 
-C2.10 alkenyl; 
-aryl; 

-Cmo alkyl -0-Cmo alkyl; 
-Ci-io aIkyl-0-C2.io alkenyl; and 

-Ci-jo alkyl or C2-10 alkenyl substituted by one or more substituents chosen from: 




(CH2)i^ 
N(R3io)2 



wherein Y is -N- or -CR-; 



-OH; 
-halogen; 
-N(R3io)2; 
-CO-N(R3,o)2; 
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-CO-Cmo alkyl; 

-N3; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 



each R310 is independently chosen from hydrogen and Ci-io alkyl; and 
each R is independently chosen from hydrogea, Ci.io alkyl, Cmo alkoxy, halogen 
and trifluoromethyl, 

and phannaceudcally acceptable salts thereof; 



B is -NR-C(R)2-C(R)2"C(R)2S -C(R)2-NR-C(R)2-C(R)2S 
-C(R)2-C(R)2-NR-C(R)2- or -C(R)2-C(R)2-C(R)2-NRs 
Rill is chosen from: 
-hydrogen; 

-Ci-20 alkyl or C2-20 alkenyl that is unsubstituted or substituted by one or more 
substituents chosen from: 



-aryl; 

-heteroaryl; 
-heterocyclyl; 
-O-C1.20 alkyl; 
-0-(Ci-2oalkyl)o.i-aryl; 
-0-(Ci-2o alkyl)o.rheteroaryl; 




NH2 



XI 



wherein 
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-0-(C|.2o alkyl)o.i-heterocyclyl; 

.CO-O-Ci-20 alkyi; 

-S(0)o.2-C|.2oallcyl; 

-S(0)o-2-(Ci.20 alkyOo-raryl; 

-S(0)o.2-(Ci.2o alkyl)o.rheteroaryl; 

-S(0)o-2 -^Ci.2o alkyl)o.i-heterocyclyl; 

-N(R3ii)2; 

-N3; 

0x0; 

-halogen; 
-NO2; 
-OH; and 
-SH; and 

-Cu2o alkyl-NR3irQ-X-R4n or -C2.20 alkenyl-NR3n-Q-X-R4H wherein Q is -<;0- 
or -SO2-; X is a bond, -O- or -NR311- and is aryl; heteroaryl; heterocyclyl; or -Ci-20 
alkyl or C2-20 alkenyl that is unsubstituted or substituted by one or more substituents 
chosen from: 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-O-C1.20 alkyl, 
-0-(Ci.2oalkyl)o.i-aryl; 
-O-(Ci.20 alkyl)o.i-heteroaryl; 
-0-(Ci.2o alkyl)o.i -heterocyclyl; 
-CO-O-C1.20 alkyl; 
-S(0)o.2-Ci.2o alkyl; 
-S(0)o-2-(Ci-2o alkylVi-aryl; 
-S(0)o.2 -(Ci-20 alkyl)a.i -heteroaryl; 
-8(0)0-2 -(Ci.20 alkyl)o.i-heterocyclyl; 
-N(R3ii)2; 

-NR31 1-CO-O-C1.20 alkyl; 
-N3; 
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oxo; 

-halogen; 
-NO2; 
-OH; and 
-SH;orR4iiis 



N(R31l)2 

wherein Y is -N- or -CR-; 
R2n is chosen from: 
-hydrogen; 
-Ci-io alkyl; 
.C2.10 alkenyl; 
-aryl 

-Cmo alkyl -O-Ci-io-alkyl; 
-Cmo alkyl-0-C2.io alkenyl; and 

-Cmo alkyl or Cmo alkenyl substituted by one or more substituents 
-OH; 
-halogen; 
-N(R3ii)2; 
.CO-N(R3u)2; 
-CO-Cmo alkyl; 
-N3; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

each Ran is independently chosen from hydrogen and Cmo alkyl; 




(CH2)i-6 
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each R is independently chosen from hydrogen, Cmo alkyl, Cmo alkoxy, halogen 
and trifluoromethyl, 

and pharmaceutically acceptable salts thereof. 

In a further embodiment, the IRM compound can be chosen from imidazoquinoline 
amines and imidazotetrahydroquinoline amines, for example, li/-imidazo[4,5-c]quinolin- 
4-amines and tetrahydro-l/f-iniidazo[4,5-c]quinolin-4-amines defined by Foraiulas XII, 
Xin and XIV below: 




xn 



wherein 

Rn2 is -alkyl-NR3i2-CO-R4i2 or -alkenyl-NRau-CO- R412 wherein R412 is aryl, 
heteroaryl, alkyl or alkenyl, each of which may be unsubstituted or substituted by one or 
more substituents chosen from: 

-alkyl; 

-alkenyl; 

-alkynyl; 

-(alkyl)o-i-aryl; 

-(alkyOo-i -(substituted aryl); 

-(alkyl)o.i-heteroaryl; 

-(alkyl)o-i-(substituted heteroaryl); 

-0-alkyl; 

-0-(alkyl)o-raryl; 

-0-(alkyl)o-r(substituted aryl); 

-0-(alkyl)o.rheteroaryl; 

-0-(alkyl)o-i-(substituted heteroaryl); 

-CO-aryl; 

-CO-(substituted aryl); 
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-CO-heteroaryl; 
-CO-(substituted heteroaryl); 

-COOH; 

-CO-O-alkyl; 

-CO-aDcjd; 

-S(0)o.2-alkyl; 

-S(0)o.2-(aIM)o-raiyl; 

-S(0)o.2-<alM)o-i-(substituted aryl); 

-S(0)o.2-(alkyl)o-i-heteroaryl; 
-S(0)o-2-(alkyl)o-i-(substitute<i hetaoaryl); 

-P(0)(OR312)2; 

-NRau-CO-O-alkjd; 
-N3; 

-halogei^ 

-NO2; 

-CN; 

-haloalkyl; 
-O-Moalk^; 
-CO-haloalkyl; 
-OH; 

-SH; and in the case of alkyl, alkenyl, or heterocyclyl. 0x0; 
orRmis 



wherein Rsn is an aryl. (substituted aryl), heteroaryl. (substituted heteroaryl). 
heterocyclyl or (substituted heterocyclyl) group; 
R212 is chosen from: 




-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 
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-(substituted aryl); 
-heteroaryl; 

-(substituted heteroaryl); 
-heterocyclyl; 
-(substituted heterocyclyl); 
-aIkyl-0-alkyl; 
-alkyl-0-alkenyI; and 

-alkyl or alkenyl substituted by one or more substituents chosen from: 
-OH; 
-halogen; 
-N(R3i2)2; 

-CO.N(R3l2)2; 

-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 
-N3; 
-aryl; 

-(substituted aryl); 
-heteroaryl; 

-(substituted heteroaryl); 
-heterocyclyl; 
-(substituted heterocyclyl); 
-CO-aryl; and 
-CO-heteroaryl; 

each R312 is independently chosen from hydrogen; Cmo alkyl-heteioaryl; Ci-io 
alkyl-(substituted heteroaryl); Cmo alkyl-aryl; Cmo alkyHsubstituted aryl) and Ci.ic 
alkyl; 

V is 0 to 4; 

and each R12 present is independently chosen from Cmo alkyl, Cmo alkoxy, 
halogen and trifluoromethyl; 
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^113 



V-R21 



M3 



xm 



wherein 



Rn3 is -alkyl-NR3i3- SO2 -X-R413 or -alkenyl-NRsia- SO2 -X-R413 ; 
X is a bond or -NR513-; 

R413 is aryl, heteroaryl, heterocyclyl, alkyl or alkenyl, each of which may be 
unsubstituted or substituted by one or more substituents chosen from: 



-alkyl; 

-alkenyl; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-substituted cycloalkyl; 
-substituted aryl; 
-substituted heteroaryl; 
-substituted heterocyclyl; 
-0-alkyl; 

-0-(alkyl)o-raryl; 

-0-(alkyl)o-rsubstituted aryl; 

-0-(alkyl)o.rheteroaryl; 

-0-(alkyl)o.i -substituted heteroaryl; 

-0-(alkyl)o-i-heterocyclyl; 

-0-(alkyl)o-i -substituted heterocyclyl; 

-COOH; 

-CO-0-alkyl; 

-CO-alkyl; 

-S(0)o-2'alkyl; 
-S(0)o-2 -(alkyl)o.raryl; 



24 



wo 03/045391 



PCTAJS02/38190 



-S(0)o-2-{alkyl)o.r substituted aryl; 

-S(0)o-2 -(alkyl)o-i -heteroaryl; 

-S(0)o-2 -{alkyl)o.i-substituted heteroaryl; 

-S(0)o.2 -Kalkyl)o.rheterocyclyl; 

-S(0)o.2 -(alkyl)o-i -substituted heterocyclyl; 

.(alkyl)o.rNR3i3R3i3; 

-(alkyl)o-i-NR3i3-CO-0-alkyl; 

-(alkyl)o.i-NR3i3-CO-alkyl; 

-(alkyl)o.|-NR3u-CO-aryl; 

-(alkyl)o.i-NR3i3-CO-substituted aryl; 

-(alkyl)o.i-NR3 i3-C0-heteroaryl; 

-(alkyl)o-rNR3 13-CO-substituted heteroaryl; 

-Nb; 

-halogen; 

-haloalkyl; 

-haloalkoxy; 

-CO-haloalkyl; 

-CO-haloalkoxy; 

-NO2; 

-CN; 

-OH; 

-SH; and in the case that R413 is alkyl, alkenyl, or heterocyclyl, 0x0; 
R213 is chosen from: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-substituted aryl; 

-heteroaryl; 

-substituted heteroaryl; 

-aIlcyl-0-alkyl; 

- alkyl-0- alkenyl; and 
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- alkyl or alkenyl substituted by one or more substituents chosen from: 
-OH; 
-halogen; 

-N(R313)2; 
-CO-N(R313)2; 

-CO-Ci-io alkyl; 
-CO-O-Ci-io alkyl; 
-N3; 
-aryl; 

-substituted arjd; 
-heteroaryl; 
-substituted heteroaryl; 
-heterocyclyl; 
-substituted heterocyclyl; 
-CO-aryl; 

-CO-(substituted aryl); 
-CO-heteroaryl; and 
-CC)-(substituted heteroaryl); 
each R3,3 is independently chosen from hydrogen, C,.,o alkyl, and when X is a 
bondR3„andR4,3 can combine to foxma3to7memberedheterocyclic or substituted 

heterocyclic ring; 

Rs„ is chosen from hydrogen. C,.,o alkyl. and R4t3 and R513 can combine to form a 
3 to 7 membered heterocycUc or substituted heterocyclic ring; 

V is 0 to 4 and each R,3 present is independently chosen from Cio alkyl, C,.,o 
alkoxy, halogen and trifluoromethyl; 



26 



wo 03/045391 



PCT/US02/38190 




NH. 



114 



XIV 



wherein 



Rii4 is -alkyl-NR3i4-CY-NR5i4-X^R4i4 or -alkenyl-NRsw-CY- NR514-X- R414 



Yis=Oor=S; 

X is a bond, -CO- or -SO2-; 

R414 is aryl, heteroaryl, heterocyclyl, alkyl or alkenyl, each of which may be 
unsubstituted or substituted by one or more substituents chosen from: 



-alkyl; 

-alkenyl; 

-aryl; 

•heteroaryl; 

-heterocyclyl; 

-substituted aryl; 

-substituted heteroaryl; 

-substituted heterocyclyl; 

-0-alkyl; 

-0-(aIkyl)o-i-aryl; 

-0-(alkyl)o-i -substituted aryl; 

-0-(alkyl)o.rheteroaryl; 

-0-(alkyl)o.rsubstituted heteroaryl; 

-0-(allcyl)o.rheterocyclyl; 

-0-(alkyl)o-i -substituted heterocyclyl; 

-COOH; 

-CO-0-alkyl; 

-CO-alkyl; 



wherein 
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.S(0)o-2-alkyl; 

-S(0)o.2-{alkyl)o.raryl; 

-S(0)o-2-<alkyl)o.rSubstituted aryl; 

-S(0)o-2 -(alkyl)o-i-heteroaryl; 

-8(0)0-2 -(alkyl)o.i-substituted heteroaryl; 

-S(0)o-2 -{alkyl)o.i-heterocyclyl; 

-S(0)o.2 -{alkyl)o.rSubstituted heterocyclyl; 

-(alkyl)o.i-NR3i4R3i4; 

-(alkyl)o-i-NR3i4-CO-0-alkyl; 

-(alkyl)o-i-NR3i4-CO-alkyl; 

-(alkyl)a.i-NR3i4-CO-aryl; 

-(alkyl)o-i-NR3i4-CO-substituted aryl; 

-(alkyl)o-rNR3i4-CO-heteroaryl; 

-(aIkyl)o.i-NR3i4-CO-substituted heteroaryl; 

-N3; 

-halogen; 

-haloalkyl; 

-haloalkoxy; 

"CO-haloalkoxy; 

-NO2; 

-CN; 

-OH; 

-SH; and, in the case that R414 is alkyl, alkenyl or heterocyclyl, 0x0; 
with the proviso that when X is a bond R414 can additionally be hydrogen; 
R214 is chosen from: 

-hydrogen; 

-alkyl; 

-alkenyl; 

-aryl; 

-substituted aryl; 
-heteroaryl; 
-substituted heteroaryl; 
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-alkyl-O-alkyl; 
-alkyl-0- alkenyl; and 

- alkyl or alkenyl substituted by one or more substituents chosen from: 
-OH; 

5 -halogen; 

-N(R3i4)2; 

-CO-N(R3i4)2; 

-COCi-io alkyl; 
-CO-OCmo alkyl; 
10 -N3; 

-aryl; 

-substituted aryl; 
-heteroaryl; 
-substituted heteroaryl; 
15 -heterocyclyl; 

-substituted heterocyclyl; 
-CO-aryl; 

-CO-(substituted aryl); 
-CO-heteroaryl; and 
20 -CO-(substituted heteroaryl); 

each R314 is independently chosen from hydrogen and Cmo alkyl; 
R514 is chosen from hydrogen, Cmo alkyl, and R414 and R514 can combine to form a 
3 to 7 membered heterocyclic or substituted heterocyclic ring; 

V is 0 to 4 and each R14 present is independently chosen from Ci-io alkyl, Cmo 
25 alkoxy, halogen and trifluoromethyl, 

and pharmaceutically acceptable salts thereof. 

In yet another embodiment, the CRM compound can be chosen from 
imidazoquinoline amines and imidazotetrahydroquinoline amines, for example, IH- 
imida2o[4,5-c]quinolin-4-amines and tetrahydro- l/f-imidazo[4,5-c]quinolin-4-amines 
30 defined by Fomiulas XV, XVI, XVH, XVffl, XIX, XX, XXI, XXII, XXIH, XXIV, XXV, 
and XXVI below 
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wherein: X is -CHR515-, -CHRsis-alkyl-, or -CHRsis-aUcenyi-; 
Riis is chosen from: 

-R415-CR315-Z-R615— alkyl; 

-R415-CR3I5-Z-R61S— alkenyl; 

-R415-CR31S-Z-R6IS— aiyl; 

-R4i5-CR3ir-Z^R6i5— heteroaryl; 

-R415-CR315-Z-R615— heterocyclyl; 

-R4i5-CR3i5-:&-H; 

-R415-NR715 -CR3i5-R6iy— alkyl; 

-R41S-NR715 --CR315-R615— alkenyl; 

-R4i5-NR7i5-CR3ir-R6i5-aryl; 

-R4i5-NR7i5-CR3i5~R^i5-heteroaryl; 

-R4i5-NR7i5-CR3i5-R6i5-heterocyclyl; and 

-R4ir-NR7i5 -€R3i5-R«i5; 
Z is -NRsir-, -O-* 01 -S-; 
R2t5 is chosen from: 

-hydrogen; 

•alkyl; 

-alkenyl; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-alkyl-Y-aryl; and 
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- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

-N(R5i5)2; 

-C0-N(R515)2; 

-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 
-N3; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 
R315 is=Oor=S; 

R415 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R515 is independently H or Ci-10 alkyl; 

R^is is a bond, alkyl, or alkenyl, which may be interrupted by one or more 
-O- groups; 

R71S is H, Ci-10 alkyl, arylalkyl, or R415 and R715 can join together to form a 
5 to 7 membered heterocylcic ring; 

Rsis is H, Ci-io alkyl, or R715 and Rgis can join together to form a 5 to 7 
membered heterocyclic ring; 
Yis-0-or-S(0)o.2S 
V is 0 to 4; and 

each Ris present is independently chosen from Cmo alkyl, Ci-io alkoxy, 
hydroxy, halogen and trifluoromethyl; 
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XVI 

Wherein: Xis-^HR5i6-,-CHR5i6-alkyKor-Cm5i6-^^^^^ 
Riw is chosen from: 

-R4i*rCR3i6-2^R6i6— alkyl; 

-R4i6-CR3i6-Z-R6i(r-alkenyl; 

-R4i6-<:R3i6-Z-R€ie-aryl; 

-R416-CR316-Z-R616— heteroaryl; 

.R4i(rCR3i6-Z-R6i6— heterocyclyl; 

-R4ifi-^R3i6-Zr-H; 

-R4i(rNR7i6 -CR316-R616— alkyl; 

-R416-NR716 -CR3i6-R6i(i— alkenyl; 

-R4i6-NR7iH^R3i6-R€i6-aryl; 

-R4i6-NR7i6-CR3i6-R6i6-heteroaryl; 

-R4i6-NR7i6-CR3i<rR6i<r-heterocyclyl; and 

-R416-NR716 -CR316-R8I6; 
Z is -NRsie- -0-> or -S-; 
R216 is chosen from: 

-hydrogen", 

-alkyl; 

-alkenyl; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-alkyl-Y-aryl; and 



32 



wo 03/045391 



PCT/US02/38190 



- alkyl or alkenyl substituted by one or more substituents chosen 

-OH; 
-halogen; 

-N(R5I6)2; 
-CO-N(R5l6)2; 

-CO-Cmo alkjd; 
-CO-O-Ci.io alkyl; 
-N3; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-COheteroaryl; 
R316 is=Oor=S; 

R416 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each Rsi6 is independently H or Cmo alkyl; 

R^i6 is a bond, alkyl, or alkenyl, which may be interrupted by one or more 
-O- groups; 

R716 is H, Ci-io alkyl, arylalkyl, or R416 and R716 can join together to form a 
5 to 7 membered hetercyclic ring; 

R8I6 is H or Ci-io ajUcyl; or R716 and Rgie can join together to form a 5 to 7 
membered heterocyclic ring; 
Yis-0-or-S(0)o,2-; 
V is 0 to 4; and 

each R16 present is independently chosen from Cmo alkyl, Cmo alkoxy, 
hydroxy, halogen, and tiifluoromethyl; 
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xvn 

wherein: X is -CHRan-, -CHRan-alkyl-, or -CHRan-alkenyls 
Ru7 is chosen from: 
-alkenyl; 
-aryl; and 
-R4i7-aryl; 
R217 is chosen from: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heteiocyclyl; 
-alkyl-Y-allcyl; 
-alkyl-Y- alkenyl; 
-alkyl-Y-aiyl; and 

. alkyl or alkenyl substituted by one or more substituents chosen 
from: 

-OH; 

-halogen; 

-N(R3n)2; 

-CO-N(R317)2; 

-CO-Ci-io alkyl; 
-CO-O-Ci-io alkyl; 
-N3; 
-aryl; 

-heteroaryl; 
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-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 



R4n is alkyl or allcenyl, which may be interrupted by one or more 
-O- groups; 

each R317 is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0)o.2-; 
V is 0 to 4; and 

each Ri7 present is independently chosen from Cmo alkyl, Cmo alkoxy, 
hydroxy, halogen and trifluoromethyl; 



wherein: X is -CHR318-, -CHRaig-alkyl-, or -CHRsis-alkenyl-; 
Rns is chosen from: 



-aryl; 

-alkenyl; and 
-R4ir"aryl; 
R218 is chosen from: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 

-heterocyclyl; 

-alkyl-Y-alkyl; 

-allcyl-Y-aryl; 

- alkyl- Y- alkenyl; and 




xvin 
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ilkyl or alkenyl substituted by one or more substituents 



-OH; 

-halogen; 

-N(R3i8)2; 

-C0-N(R318)2; 

-CO-Ci-io alkyl; 
-CO-O-Cmo alkyl; 
-N3; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heterparyl; 



R4ig is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R318 is independently H or Cmo alkyl; 
each y is independently -O- or -S(0)o-2-; 
V is 0 to 4; and 

each R18 present is independently chosen from Cmo alkyl, d-io alkoxy, 
hydroxy, halogen and trifluoromethyl; 



from: 




NH2 



119 



XDC 



wherein: 



X is -CHR319-, -CHRjiralkyl-, or -<:HR3i9'alkenyl-; 



Rn9 is chosen from: 
-heteroaryl; 
-heterocyclyl; 
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-R419- heteroaryl; and 
-R4 1 9-heterocyclyl; 
R219 is chosen from: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyI; 
-alkyl-Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents chosen 
from: 

-OH; 
-halogen; 

-N(R319)2; 
-CO-N(R319)2; 

-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 
-N3; 
-aryl; 
. -heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

R419 is alkyl or allcenyl, which may be interrupted by one or more 
-O- groups; 

each R319 is independently H or Ci-io alkyl; 
each Y is independently -O- or-S(0)o-2-; 
V is 0 to 4; and 
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each Ri9 present is independently chosen from Cmo alkyl, Cmo alkoxy, 



hydroxy, halogen and trifluoromethyl; 



wherein: Xis-CHR320-, -CHRazo-alkyl-, or-CHR320-alkenyls 



Rno is chosen from: 
-heteroaryl; 
-heterocyclyl; 
-R420- heteroaryl; and 
-R42(rheterocyclyl; 

R220 is chosen from: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-alkyl-Y-aryl; and 



- alkyl or alkenyl substituted by one or more substituents 



-OH; 
-halogen; 

-N(R320)2; 

-CO-N(R32o)2; 
-CO-CMoallcyl; 




XX 



from: 
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-CO-O-Ci.ioalkyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

R420 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R320 is independently H or Ci.io alkyl; 
each Y is independently -O- or -S(0)o.2-; 
V is 0 to 4; and 

each R20 present is mdependently chosen from Cmo alkyl, Cuo alkoxy, 
hydroxy, halogen and trifluoromethyl; 



(R2l)y 




XXI 



wherein: X is -CHR521", -CHRi2i-alkyl-, or -CHRszi-alkenyl-; 
R121 is chosen from: 

-R42i—^NR32i—S02—R62i— alkyl; 
-R421—NR321— 802— R621— alkenyl; 
-R42i-NR32i-S02-R62i-aryI; 
-R42i-NR32i-S02-R62i-lieteroaryl; 
-R42i^^32i-S02-R62i-heterocyclyl; 

-R421— NR321— SO2— R721; . 
-R42i-NR32rS02-NR52i-R62ralkyl; 
-R42i-NR32rS02-NRs2i-R€2i-alkenyl; 
-R42i-NR32i-S02-NR52i-R62raryl; 
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-R42i-NR32rS02-NR52i-R62rheteroaryl; 
-R42rNR32rS02-NR52rR<52rheterocyclyl; and 

-R42rNR32i-S02-NH2; 
R221 is chosen from: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-aUcyl-Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyi or alkenyl substituted by one or more substituents chosen 
from: 

-OH; 
-halogen; 

-N(R52l)2; 
.CO-N(R52l)2; 

-CO-Cmo alkyi; 
-CO-O-Cmo alkyl; 

-N3; 

-arjd; : 

-heteroaryl; 

-heterocyclyl; 

-CO-aryl; and 

-CO-heteroaryl; 

Y is -O- or -S(0)o-2-; 

R321 is H, Cmo alkyl, or arylalkyl; 

each R421 is independently alkyl or alkenyl, which may be interrupted by 
one or more -O- groups, or R321 and R421 can jom together to form a 5 to 7 
membered heterocyclic ring; 
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each R521 is independently H, C\.\q allcyl, or C2-10 alkenyl; 

R621 is a bond, alkyi, or alkenyl, which may be interrupted by one or more 

O- groups; 

R72t is Cmo alkyl, or R321 and R721 can join together to form a 5 to 7 
membered heterocyclic ring; 
V is 0 to 4; and 

each R2] present is independently chosen from Cmo alkyl, Cmo alkoxy, 
hydroxy, halogen and trifluoromethyl; 



wherein: X is -CHR522-, -CHR522-alkyl-, or ■-CHR522-alkenyls 



R122 is chosen from: 

-R422—NR322—S02—R«22— alkyl; 
-R422—NR322—SO2—R622— alkenyl; 
-R422-NR32r-SC)r-R^22-aryl; 
-R42r-NR322-S02-R622-heteroaryl; 
-R422-'NR322-S02-R€22-heterocyclyl; 
-R422— NR322— SO2— R722; 
-R422-NR322-S02-NR522-R«2-alkyl; 
-R422-NR322-S02-NR522-R«22-alkenyl; 

-R422-NR322-S02-NR522-R622-aiyl; 

-R422-NR322-S02-NR522~R622-heteroaryl; 
-R422-NR322-S02-NR522-R622-heterocyclyl; and 

-R422-NR322-S02-NH2; 

R222 is chosen from: 
-hydrogen; 
-alkyl; 




NH. 



xxn 
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-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-alkyl-Y-aryl; and 

. alkyl or alkenyl substituted by one or more substituents chosen 
from: 

-OH; 
-halogen; 

-N(R522)2; 
.CO-N(R522)2; 

-CO-Ci-io alkyl; 
-COO-Ci.io alkyl; 
-N3; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

Yis-0-or-S(0)o.2S 

R322 is H, Cmo alkyl, or arylalkyl; 

each R422 is independently alkyl or alkenyl, which may be intemipted by 
one or more -C^ groups, or R322 and R422 can join together to form a 5 to 7 
membered heterocyclic ring; 

each R522 is independently H, Cmo alkyl, or C2.10 allcenyl; 

R^22 is a bond, alkyl, or alkenyl, which may be interrupted by one or more - 

O- groups; 

R722 is Cmo alkyl, or R322 and R722 can join together to form a 5 to 7 
membered heterocyclic ring; 
V is 0 to 4; and 
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each R22 present is independently chosen from Ci-io alkyl, Cmo alkoxy, 
hydroxy, halogen, and trifluoromethyl; 



wherein: X is -CHR323-> -CHR323-alkyl-, or -CHR323-alkenyl-; 



Zis-S-,-SO-,or-S02S 
R]23 is chosen from: 

-alkyl; 

-aryl; 

-heteroaryl; 

-heterocyclyl; 

-alkenyl; 

-R423-aryl; 
-R423- heteroaryl; 
-R423-heterocyclyl; 
R223 is chosen from: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 

-heterocyclyl; 

-alkyl-Y-alkyl; 

- alkyl-Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents chosen 
from: 




NK 



xxm 
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-OH; 
-halogen; 

-N(R323)2; 
-CO-N(R323)2; 

-CO-Ci-io alkyl; 
-CO-O-Cmo alkyl; 
-Na; 
-aryl; 

-heteroaryl; 

-heterocyclyl; 

-CO-aryl; and 

-CO-heteroaryl; 
each R323 is independently H or d-io alkyl; 
each R423 is independently alkyl or alkenyl; 
each Y is independently -O- or --S(0)o-2-; 
V is 0 to 4; and 

each R23 present is independently chosen from Ci.io alkyl, C\ao alkoxy, 
hydroxy, halogen and trifluoromethyl; 




wherein: X is -CHR324-, -CHRazralkyl-, or -CHR324-alkenyl-; 
Zis-S-, -SO-, or-S02-; 
Rn4 is chosen from: 

-alkyl; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
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-alkenyl; 
-R424-aryl; 

-R424- heteroaryl; and 
-R424-heterocyclyl; 
R224 is chosen fixim: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 

-heterocyclyl; 

-alkyl-y-alkyl; 

- alkyl-Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituent chosen 
from: 

-OH; 
-halogen; 

-N(R324)2; 
-CO-N(R324)2; 

-CO-Cmo alkyl; 
-CO-D-Ci-io alkyl; 
-N3; 
-aryl; 

-heteroaryl; 

-heterocyclyl; 

-CO-aryl; and 

-CO-heteroaryl; 
each R324 is independently H or Ci-io alkyl; 
each R424 is independently alkyl or alkenyl; 
each Y is independently -O- or -S(0)o.2-; 
V is 0 to 4; and 
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each R24 present is independently chosen from Cmo alkyl, Ci-io alkoxy, 
hydroxy, halogen and trifluoromethyl; 



wherein: X is -CHR525-, -CHRs2S-alkyl-, or-<:HR525-alkenyls 
R125 is chosen from: 

-R425-NI^25^R325— NR525-Z-R625-alk^^ 

-R425-NR825-CR325— NR525-Z^R62r-alkenyl; 
.R425-NR82r<^325— NR525-Zr-R625-aryl; 
-R425-NR825-CR325— NR525-Z-R625-heteroaryl; 
.R42S~NR82r<:R325-NR525-Z-R625-heterocycl^^^ 

-R425-NR«25— <^325— NR525R725; 

-R425-NR825-CR325— NR925-Z^I^25-aIkyl; 
^R425-NR825-CR325— NR92r-Z— R625-alk6nyl; 

-R42r-NR825-CR325— NR92r-Z— R625-aryU 
-R425-NR825-CR325-NR925-Z-R625-heteroaryl; and 
-R42r-NR«25-CR325-NR925-Z— R<i25-heterocyclyl; 



R22S is chosen from: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
.heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-alkyl-Y-aryl; and 




NH 



XXV 
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- alkyl or alkenyl substituted by one or more substituents chosen 
from: 

-OH; 
-halogen; 

-N(R525)2; 
-CO-N(R525)2; 

-CO-Ci-io alkyl; 
-CO-O-Cmo alkyl; 
-N3; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 
each R32S is =0 or =S; 

each R42S is independently alkyl or alkenyl, which may be interrupted by 

one or more -Q- groups; 

each R525 is independently H or Cmo alkyl; 

Reis is a bond, alkyl, or alkenyl, which may be interrupted by one or more 
-O- groups; 

R725 is H, Ci-io alkyl which may be interrupted by a hetero atom, or R725 
can join with R525 to form a 5 to 7 membered heterocyclic ring; 
R825 is H, Ci-io allQ^l, arylalkyl, or R425 and Rs25 can join together to form a 
5 to 7 membered heterocyclic ring; 

R925 is Cmo alkyl which can join together with R«25 to form a 5 to 7 

membered heterocyclic ring; 

each Y is independently -O- or -S(0)o.2-; 

Z is a bond, -CO-, or -SO2-; 

V is 0 to 4; and 

each R25 present is independently chosen from Cmo alkyl, Cmo alkoxy, 
hydroxy, halogen and trifluoromethyl; 
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NH 



(R26)v 



126 



XXVI 



wherein: X is -CHR526-, -CHR526-alkyK or -CHR526-alkenyl-; 



Ri26 is chosen from: 

-Ri26-NR82<rCR326— NR52<r2>-R«26--alkyl; 

-R42(r-NR«2<rCR326— NR52<rZ-R626-alk^ 
-R426-NR«2(rC^326— NR52^Z-IU26-aryl; 
-R426-NR826-<3R326— 1^526-Z-R626-heteroary^ 
-R426-NR82H3R.32(r-Ml526-Zr~R^26-heteroc^^^^ 

-R426— NR«26— CR326— NR526R726; 
-Rt26->nR«2^<3^326— NR92e-Z— R626-alkyl; 
-I^26-NI^<rCR326— NR92(rZ— R626-a]kenyl; 

-R426-NI^2K^R32(r~NR926-Z^R625-aryl^ 
-R42<r-NR82S-<^326— ^fR92<rZ— R626-heteroaiyl; and 
-R42<rNI^6-CR326— NR92(rZr~I^26-heterocyclyl; 

R226 is chosen from: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl- Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents chosen 
from: 



-OH; 
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-halogen; 

-N(R526)2; 
-CO-N(R526)2; 

-CO-Cmo alkyl; ^ 

-CO-O-Ci-io alkyl; 

-N3; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-COheteroaryl; 
each R326 is =0 or =S; 

each R426 is independentiy alkyl or alkenyl, which inay be interrupted by 

one or more -O- groups; 

each R526 is independently H or C^o alkyl; 

is a bond, alkyl, or alkenyl, which may be interrupted by one or more 
-O- groups; 

R726 is H, Ci-10 alkyl which may be interrupted by a hetero atom, or R726 
can join with R526 to form a 5 to 7 membered heterocyclic ring; 
Rfi26 is H, Ci-10 alkyl, arylalkyl, or R426 and R«26 can join together to form a 
5 to 7 membered heterocyclic ring; 

R926 is Ci-10 alkyl which can join together with Rs26 to form a 5 to 7 

membered heterocyclic ring; 

each Y is independently -O- or -S(0)o.2-; 

Z is a bond, -CO-, or --SO2-; 

V is 0 to 4; and 

each R26 present is independently chosen from d-io alkyl, Cmo alkoxy, 
hydroxy, halogen, and trifluoromethyl; 
and pharmaceutically acceptable salts of any of the foregoing. 

In another embodiment, the BRM compound can be chosen from l//-imidazo[4,5- 
c]pyridin-4-amines compounds defined by Fonnxila XXVn 



49 



wo 03/04S391 



PCT/US02/38190 




xxvn 



wherein X is aBgrlene or alkenjdene; 

Y is -CX>-, -CS-, or-SOr-; 

Z is a bond, -0-, or -NR527-; 

Rm is aiyl, heteroaryl, heterocyclyl, C1.20 alkyl or 
C2.20 alkenyl, each of which may be unsubstituted or substituted by one or more 
substituents independoitly chosai ftom: 

-alkyl; 

-a]ken>4; 

-aryl; 

-heteroaiyl; 

-hetMocyclyl; 

-substituted cycloalkyl; 

-0-alkyl; 

-0-(alkyl)o.i-aiyl; 

.0-(alkjA)o-i-heteroaryl; 

-0-(a]kyl)M-heterocyclyl; 

-COOH; 

-CO-0-alkyl; 

-CO-alkyl; 

-S(0)o-2 -alkyl; 

-S(0)o-2-(all£yl)o-i-aiyl; 

-S(0)o.2-<alkyl)o.i-heteroaiyl; 

-S(0)o.2-<alkyl)o-i-heterocyclyU .. 

-(alkyl)o-i-N(R527)2; 
-(alkyi)o.i-NRs27-CO-0-alkyl; 
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-(alkyl)o.i-NR527-CO-alkyl; 
•(alkyl)o.i-NR527-CO-aryl; 
-(alkyl)o.i-NR527-CO-heteroaryl; 
-N3; 

5 -halogen; 

-haloalkyl; 
-haloalkoxy; 
-CO-haloalkyl; 
-CO-haloalkoxy; 
10 -NO2; 

-CN; 
-OH; 

-SH; and in the case of alkyl, alkenyl, and heterocyclyl, 0x0; 
R227 is chosen from: 
15 -hydrogen; 

-alkyl; 
-alkenyl; 
-aIkyl-0-alkyl; 
-alkyl-S-alkyl; 

20 -alkyl-O-aryl; 

-alkyl-S-aryl: 
-alkyl-0- alkenyl; 
-alkyl-S- alkenyl; and 

-alkyl or alkenyl substituted by one or more substituents chosen 
25 from: 

-OH; 
-halogen; 

-N(R527)2; 
-CO-N(R527)2; 

30 -CS-N(R527)2; 

-S02-N(R527)2; 

-NR527-CO-CM0 alkyl; 
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10 



15 



.NRs27-CS-Ci.to alkyl; 
-NR527-S02-Ci-ioalkyl; 

-CO-Cmo alkyl; 
-CO-O-Ci-io alkyl; 

-Na; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

R3„ and R427 are independently chosen ftom hydrogen, alkyl. alkenyl, 
halogen, alkoxy. amino, alkylamino. dialkylamino and alkylthio; 
each R5J7 is indqiendently H or Ci-ioalkyl; 

and phannaceutically acceptable salts thereof: 

As used herein, the terms "alkyl". "alkenyl" and the prefix «alk-" are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and 
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms, 
with alkenyl groups contaming ftom 2 to 20 carbon atoms. Preferred groups have a total 
of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably 
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl. 
cyclopropyhnethyl, cyclopentyl, cyclohexyl and adamantyl. 

Ihe term "haloalkyl" is inclusive of groups that are substituted by one or more 
halogen atoms, including perfluorinafed groups. Hus is also tme of groups that include 
the prefix "halo-". Examples of suitable haloalkyl groups are chloromethyl. 

25 trifluoromethyl. and the like. 

The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphthyl. biphenyl. fluorenyl and indenyl. The 
term "heteroaryl" includes aromatic rings or ring systems that contain at least one ring 
hetero atom (e.g., 0. S, N). Suitable heteroaryl groups include furyl, thienyl, pyridyl. 
quinolinyl. isoquinoUnyl. indolyl. isoindolyl. triazolyl. pyrrolyl. tetrazolyl, imidazolyl, 
pyrazolyl. oxazolyl, thiazolyl. benzofuranyl. benzothiophenyl. carbazolyl, benzoxazolyl. 



20 



30 
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pyrimidinyl, benzimidazolyl, quinoxalinyl, benzothiazolyl, n£^hthyridinyl, isoxazolyl, 
isothiazolyl, purinyl, quinazolinyl, and so on. 

"Heterocyclyl" includes non-aromatic rings or ring systems that contain at least 
one ring hetero atom (e.g., O, S, N) and includes all of the fiilly saturated and partially 
5 unsaturated derivatives of the above mentioned heteroaryl groups. Exemplary 

heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl, morpholinyl, thiomoipholinyl, 
piperidinyl, piperazinyl, thiazolidinyl, imidazolidinyl, isothiazolidinyl, and the like. 

In some embodiments, the topical formulations of the present invention are 
prepared using the free base form of the IRM compound 

10 The amoimt of an IRM compound that will be therapeutically effective in a 

specific situation will depend on such things as the activity of the particular compound, the 
dosing regimen, the application site, the particular formulation and the condition being 
treated. As such, it is generally not practical to identify specific administration amounts 
herein; however, those skilled in the art will be able to determine appropriate 

15 therapeutically eflFective amounts based on the guidance provided herein, information 
available in the art pertaining to these compoimds, and routine testing. The terai "a 
therapeutically effective amoimt" means an amount of the compound sufficient to induce a 
therapeutic effect, such as cytokine induction, inhibition of THE immime response, 
antiviral or antitumor activity, reduction or elimination of postsurgical scarring, or 

20 reduction or resolution of actinic keratosis or pre-actinic keratosis lesions. 

In general, the amount of the IRM compound present in a topical formulation of 
the invention will be an amount effective to treat a targeted condition, to prevent 
recurrence of the condition, or to promote immunity against the condition. The amount or 
concentration of the IRM compound can range from 0.001% to 10% by weight based on 

25 the total formulation weight, such as, for example, from 0.03% to 5.0% by weight, or from 
0.1 to 1 .0% by weight. In certain embodiments, the amount of the IRM compound is at 
least 0.003% by weight, such as, for example, at least 0.005%, at least 0.01%, at least 
0.03%, at least 0.10%, at least 0.30% and at least 1.0%. In other embodiments, the 
amount of the IRM compound is at most 5.0% by weight, such as, for example, at most 

30 3.0%, and at most 1 .0%. 

The topical formulations of the invention additionally comprise a fatty acid. As 
used herein, the temi "fatty acid" means a carboxylic acid, either saturated or unsaturated. 
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comprising 6 to 28 caibon atoms, such as, for example, from 10 to 22 carbon atoms. 
Non-limiting examples of such fatty acids include isostearic acid, oleic acid, and linear- 
or- branched chained carboxylic acids of 6 to 18 caibon atoms. The fatty acid may be 
present in the formulation in an amount sufficient to solubiUze the ERM compound. In one 
embodiment, the amount of the fetty acid can range from 0.05 % to 40 % by weight based 
on the total weight of the formuladon, such as, for example, from 1% to 30%, from 3% to 
15% and from 5% to 10%. In certain anbodiments, the amount of the fatty acid is at least 
3.0% by weight, such as, for example, at least 5.0%, at least 10.0%, and at least 25%. The 
fetty acid componait of the formulation can comprise one or more fetty acids. 

The topical formulations of the invention additionally comprise at least one 
hydrophobic, aprotic component miscible with the fatty acid and comprising a hydiocaibyl 
group of 7 or more carbon atoms. By "hydrophobic" is meant that the component is 
essentially insohible in water, i.e. immiscible with water and unable to form a micelle in 
water, and does not contain polyoxyefliylene or acid salt groiq)s. Preferably flie 
15 hydrophobic, aprotic component has ahydrophiUc UpophiHc bahnce (HLB) of less than 2. 
The HLB of a conqranent may be deteraiined as described, for example, in Attwood, D., 
Florence, A. T. Surfactant Svstftms; Their Cb Bmistrv. Pharmacy, and Biology. New York: 
Chapman & Hall, 471-473, 1983. By "aprotic" is meant that the component cannot donate 
a proton to the KM and does not contain ffovaps such as carboxyl, hydroxy, primary and 
20 secondary amino, primary and secondary amido, or quatemary ammonium groups. 

Preferably this component has a pKa of at least 14.2 and does not substantially solubilize 
or form a complex such as an acid-base pair or complex or a hydrogen bond complex with 
the IRM compound. By "not substantially" is meant that the ratio of the IRM compound's 
solubility in the hydrophilic, aprotic componait to fliat in isostearic acid is less than 1 :40. 
25 Formulations intended for dermal or topical use desuably have a certain minimum 

amount of an oil phase to provide quahties such as spreadabiUty, feel on the skin, texture, 
and so on. However, if all the components of the oil phase solubiUze the IRM, then the 
degree of saturation of the IRM in the formulation wiU decrease, making it more difficult 
to deUver the IRM from the fonnulation to Ihe skia Addition of the hydrophobic, aprotic 
30 component can increase the oil phase volume of the topical formulation to provide 

desirable quaUtites such as spreadabiUty and feel, while at the same time not appreciably 
altering the degree of saturation or themiodynamic activity of the IRM. For example, the 
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amount of fatty acid, which solubilizes the IRM, can be reduced to increase the degree of 
DRM saturation while maintainmg a sufificient oil phase volume by virtue of the addition of 
the hydrophobic, aprotic component, which does not offeet the increased IRM saturation. 
Thus, the topical formulation of the present invention can facilitate both physical property 
and drug delivery requirements. Degree of saturation and thermodynamic activity of the 
IRM in these formulations is equal to the IRM concentration in the oil phase divided by 
the saturation concentration qf the IRM in the oil phase. When the topical formulations of 
the present invention contain saturated IRM the thermodynamic activity or degree of 
saturation is unity, and when partially saturated the thermodynamic activity or degree of 
saturation is less than unity. 

The amount of the hydrophobic, aprotic component present in a fomiulation of the 
invention can range from 1% to 30% by weight based on the total formulation weight, for 
example, from 3 % to 15% by weight, and from 5 to 10% by weight. In certain 
embodiments, the amount of the hydrophobic, aprotic component is at least 3.0% by 
weight, for example, at least 5.0%, and at least 10.0%. The weight ratio of the 
hydrophobic, aprotic component to the fatty acid can be 0.025:1 to 600:1, for example, 
0.5:1 to 50:1, and 2:1 to 30:1. The combined amount (weigiht percent of the total topical 
formulation weight) of the hydrophobic, iaprotic component and the fatty acid can be 2% 
to 50% by weight, for example 2% to 30%, 5% to 30%, 5% to 20%, and 10% to 20%. 

Examples of useful hydrophobic, aprotic components include but are not limited to 
fatty acid esters, for example, isopropyl mysristate, isopropyl pahnitate, diisopropyl dimer 
dilinoleate; triglycerides, for example, caprylic/capric triglyceride; cetyl esters wax; 
hydrocarbons of 8 or more carbon atoms, for example, light mineral oil, white petrolatum; 
and waxes, for example, beeswax. In some embodiments, the hydrophobic, aprotic 
component is chosen from one or more of isopropyl mysristate, isopropyl pahnitate, 
caprylic/capric triglyceride, and diisopropyl dimer dilinoleate. 

The formulations of the present invention can also comprise a hydrophiUc viscosity 
enhancing agent. Examples of suitable hydrophilic viscosity enhancing agents include 
cellulose ethers such as hydroxypropylmethylcellulose, hydroxyethylcellulose, 
hydroxypropylcellulcse, and carboxyiTiethylcellulose; polysaccharide gums such as 
xanthan gum; and homopolymers and copolymers of acrylic acid crosslinked with allyl 
sucrose or allyl pentaerythriol such as those polymers designated as carbomers in the 
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United States Phannacopoeia. Suitable caibomers include, for example, those available as 
CarbopolTM 934P, Carbopol 971P, Carbopol 940, Carbopol 974P, Carbopol 980, and 
Pemulen™ TR-1 (USP/NF Monograph; Carbomer 1342), all avaUable from Noveon, 
Cleveland, Ohio. In one embodiment of the present invention, the viscosity enhancing 
agent is chosen from Carbopol 974P and 980. When iiicluded, toe viscosity enhancing 
agent is generally present in an amount ranging from 0.1% to 10% by weight of total 
formulation weight, such as, for example, from 0.5 % to 5% by weight, from 0.5% to 1.5% 
by weight, and from 0.7% to 3% by weight. In certain embodiments, the amount of the 
viscosity enhancing agent is at least 0.5% by weight, for example, at least 0.6% by weight, 
at least 0.7% by weight, at least 0.9% by weight, and at least 1.0% by weight 

The formulations of ttie invention can additionally comprise an emulsifier. 
Suitable emulsifiers include non-ionic surfactants such as. for example, polysorbate 60. 
soibitan monostearate, polygJyceryi-4 oleate, polyoxyethylene(4) lauryl ether, etc. In 
certain embodiments, (he emulsifier is chosen from poloxamers (e.g., Pluronic™ F68, also 
known as Poloxamer 188, a poly(e1hylene glycol)-block-poly(propylene glycol)-block- 
poly(ethylene glycol), available from BASF, Ludwigshafen, Germany) and sorbitan 
trioleate (e.g.. Span 85 available from Uniqema, New Castie, DE). If included, the 
emulsifier is generally present in an amount of 0.1% to 10% by weight of total formulation 
weight, for example, from 0.5% to 5% by weight, and from 0.75% to 3.5% by weight. In 
20 certain embodiments, the amount of the emulsifier is at least 1.0% by weight, for example, 
at least 2.5%, at least 3.5%, and at least 5.0%. 

In certain embodiments of the present invention, the formulation can also include 
at least one chelating algent. The chelating agent functions to chelate metal ions that may 
be present in the formulation. Suitable chelating agents include salts of 
25 ethylenediaminetetraacetate PDTA), such as the disodium salt. If included, the chelating 
agent is generally present in an amount ranging fix)m 0.001 % to 0.1% by weight, and 
preferably from 0.01% to 0.05% by weight In certain embodiments, the amount of the 
chelating agent is at least 0.005% by weight, such as, for example, at least 0.01%, and at 
least 0.05%. 

30 The fonnulation can also include a preservative system. The preservative system 

is generally comprised of at least one preservative compound chosen from methylparaben, 
ethylparaben. propylparaben, phenoxyethanol, iodopropynylbutylcarbamate. sorbic acid. 
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a fatty acid monoester of glycerin such as glycerol monolaurate, and a fatty acid 
monoester of propylene glycol such as propylene glycol monocaprylate. The preservative 
system may also include a preservative enhancing solubilizer which enhances the 
solubility of the preservative in the aqueous phase, examples of which include diethylene 
glycol monoethyl ether and propylene glycol. In one eniliodiment, the preservative system 
can be comprised of methylparaben, propylparaben, and propylene glycol. In another 
embodiment, the preservative system can be comprised of methylparaben, ethylparaben, 
and diethylene glycol monoethyl ether. In one embodiment, the preservative system can 
be comprised of phenoxyethanpl, methylparaben or methyl- and ethylparaben, and 
diethylene glycol monoethyl ether. In another embodiment, the preservative system can 
be comprised of iodopropynyl butylcaibamate. In another embodiment, the preservative 
system can be comprised of iodopropynyl butylcaibamate, diethylene glycol monoethyl 
ether, and poly(ethylene glycol)(4) monolaurate. In anoth^ embodiment, the preservative 
system can be comprised of iodopropynyl butylcaibamate, one or more of methylparaben, 
ethylparaben, propylparaben, or phenoxyethanol, and diethylene glycol monoethyl ether. 
In the above embodiments, the mefliylparaben, ethylparaben, and propylparaben can each 
be present in the formulations in an amount ranging from 0.01% to 0.5% by weight of the 
formulation weight, for example, from 0.05 % to 0.25% by weight, and from 0,1% to 
0.2% by weight. The iodopropynyl butylcarbamate can be present in the formulations in 
an amount ranging from 0.01% to 0.1%. The phenoxyethanol can be present in the 
foraiulations in an amount ranging from 0.1% to 1%. The propylene glycol and 
diethylene glycol monoethyl ether can each be present in the formulations in an amount 
ranging from 1% to 30% by weig^it of the formulation weight, such as, for example, from 
5 % to 25% by weight, and from 10% to 15% by weight. The preservative system can be 
present in the formulations m an amount ranging from 0.01% to 30% by weight of the 
fomiulation weight, for example, from 0.05% to 30%, fix)m 0.1% to 25% by weight, and 
fix)m 0,2% to 15% by weight. In a fiirther embodiment, the methylparaben, ethylparaben, 
propylparaben, iodopropynyl butylcarbamate, and phenoxyethanol can be solubilized in 
propylene glycol, poly(ethylene glycol)(4) monolaurate, or diethylene glycol monoethyl 
ether prior to addition to the formulation. The preservative system can be selected such 
that it meets the criteria for antimicrobial effectiveness set forth in the United States 
Pharmacopeia <51>. 
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The formulations of the present mvention may additionally comprise at least one 
pH adjuster. Suitable pH adjusters include organic bases and inorganic bases such as, for 
example, KOH, NaOH. The pH of the topical formulations of the present invention 
generally ranges from 3,5 to 7.0. In one embodiment, the pH of the topical formulations 
of the present invention can range from 4.0 to 6.0, preferably 5,0. In another embodiment 
of the invention, the pH of the topical fonnulations of the present invention can range 
from 5.5 to 6,5, preferably 6.0. 

Any of the foregoing formulations can be in the form of an oil-in-water emulsion 
such as a cream or a lotion. Such an emulsion can comprise an oil phase comprising the 
IRM compounds, a fatty acid in an amount sufficient to solubilize the IRM compounds, a 
hydrophobic, aprotic component; and an aqueous phase comprising a hydrophilic viscosity 
enhancing agent, for example, a carbomer. In certain embodiments, the amount or 
concentration of the IRM in the oil phase can be at least 0.01%, for example, at least 
0.02%, at least 0,1%, and at least 1% with respect to oil phase weight. In other 
embodiments, the amount or concentration of the IRM in the oil phase can be at most 
20%, for example, at most 10%, and at most 5% with respect to oil phase weight The 
emulsion can be preserved so that when challenged by an antimicrobial effectiveness test, 
it meets regulatory requirements for topical creams packaged in multiple-use containers. 

Any of the foregomg formulations according to the present invention can 
be appUed to the dermal surfaces of a mammal. Depending on the IRM compound 
concentration, formulation composition, and dermal surface, the therapeutic effect of the 
IRM compound may extend only to the superficial layers of the dermal surface or to 
tissues below the dermal surface. Thus, another aspect of the present invention is directed 
to a method for the treatment of a dermal associated condition comprising applying to skixi 
one of the foregoing formulations. As used herein, a "dermal associated condition" means 
an inflamanatory, infectious, neoplastic or other condition that involves a dermal surface or 
that is in sufficient proximity to a dermal surface to be affected by a therapeutic agent 
topically applied to the dermal surface. Examples of a dermal associated condition 
include warts, atopic dermatitis, basal cell carcinoma, postsurgical scars, and actinic 
keratosis. 

In one embodiment, the formulations can be appUed to the surface of skin for 
treatment of actinic keratosis (AK). Actinic keratoses are premalignant lesions considered 
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biologically to be either carcinoma in-situ or squamous intraepidermal neoplasia. AK is 
the most frequent epidermal tumor and is induced by ultraviolet (UV) radiation, typically 
from sunlight Because of its precancerous nature, AK may be considered the most 
important manifestation of sun-induced skin damage. 

In some embodiments, the above described fomiulations are particularly 
advantageous for dermal plication for a period of time su£5cient to obtain a desired 
therapeutic effect without undesired systemic absorption of the IRM. 

EXAMPLES 

The following Examples are provided to further describe various IRM 
formulations and methods according to the invention. The examples, however, are not 
intended to limit the formulations and methods within the spirit and scope of the invention. 
Examples 1-7 and Comparative Example CI 

Table 1 summarizes topical formulations made in accordance with the present 
invention in a percentage weight-by-weight basis. 
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The fonnulations set forth in Table 1 were prepared in the following manner: 
Oil phase preparation: 2-methyl-l-(2-methylpropyl)-lJy-iinidazo[4,5-c] 
[l,5]naphthyridin-4-amine (IRM compound 1) was dissolved in isostearic acid and isopropyl 
myristate, with heat if necessary. Caibomer 974P was then dispersed in the oil phase. 

5 " Water phase preparation: Edetate disodium was dissolved in the water. 

Methylparaben and propylparaben were dissolved in propylene glycol and the solution was 
subsequently added to the water phase. Poloxamer 188 was then added to the water phase and 
mixed until dissolved. 

Phase combination: The oil phase was added to the water phase at ambient conditions. 

10 The emulsion was then homogenized. After homogenization, sodixmi hydroxide solution 

(20% w/w) was added and the resulting cream was mixed until smooth and uniform. The pH 
of the cream was measured and a pH adjustment was made with additional sodium hydroxide 
solution, if necessary, to meet the in-process target pH of 5. 

Formulations containing 2-methyH-(2-methylpropyl)-liir-imidazo[4,5-c] 

15 [l,5]naphthyridin-4-amine (IRM Compound 1) were tested for their ability to induce 

increases in cytokine concentrations in rats following topical application. This study was 
undertaken to evaluate cytokme induction following a single dosing of various strengths and 
timepoints or a multiple vs. single dosing of IRM Compound 1, The formulations described 
above were tested by examining tissue and serum concentrations of TNF-a, MCP-1 

20 (monocyte chemoattractant protein«l) and BFN-a cytokines following drug treatment 

Female CD hairless rats (Charles River Laboratories, Wilmington, MA) weighing 
200-250 grams were used in all studies. Animals were randomized to treatment groups and 
dosed five per treatment group. 

The rats were acclimated to collars around the neck on two consecutive days prior to 

25 actual dosing. The rats were collared before dosing to prevent ingestion of the drug, and were 
then dosed topically with 50 |aL of active cream or the appropriate placebo on right flank and 
then housed individually following dosing. At various times following dosing, the rats were 
anesthetized and blood was collected by cardiac puncture. Blood was allowed to clot at room 
temperature and serum was separated from the clot via centrifugation and stored at -20 *^C 

30 until it was analyzed for cytokine concentrations. 
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FoUowing blood coUection, the rats were euthanized and their skins removed. Tissue 
from both treated site (at) and contralateral site (away) were obtained using an 8 mm punch 
biopsy, weighed, placed in a sealed 1.8 ml cryovial and flash frozen in liquid nitrogen. The 
frozen tissue sample was then suspended in 1.0 mL RPMI medium (Celox, Hopkins, MN) 
" containing 10% fetal bovme serum (Sigma, St Louis, MO), 2 mM L-glutamine. 
penicillin/streptomycin, and 2-mercaptoe1hanol (RPMI complete) combined with aprotease 
inhibitor cocktail set HI (Calbiochem, San Diego, CA). The tissue was homogenized using a 
Tissue Tearor~ (Biospec Products, Bartlesville, OK) for approximately 1 minute. The tissue 
suspension was then centriftiged at 2000 rpm for 1 0 minutes under refrigeration to peUet 
debris, and the supernatant coUected and stored at -20 "C untU analyzed for cytokine 
concentrations. 

ELISAs for rat MCP-1 were purchased from BioSource hitl. (Camarillo, CA) and rat 
TNF-a were purchased from BD Phaimingen (San Diego, CA) and performed according to 
manufecturer's specifications. Results for both TNF-a, andMCP-1 were expressed inpg/200 
mg tissue orpg/ml serum. The sensitivity of the TNF-a EUSA was 31.2 pgM and of the 
MCP-1 HLISA was 1 1 .7 pg/ml. IFN-a concentrations in both serum and skm tissue were 
determined using a bioassay that measured inhibition of tiie viral cytopafluc effect of vesicular 
stomatitis virus on rat LMS-C2 fibroblast cells as previously described (Reiter, M. J., 
Testerman, T. L., Miller, R. L., Weeks. C. E.. and Tomai, M. A. (1994) "Cytokine Induction 
in Mice by flie Immunomodulator Imiquimod." J. Leukocyte Biol. 55, 234-240). IIT 
Research Institute, Chicago IL, performed these assays. Results fi)r IFN-a concentrations 
were normalized to a standard reference rat FN-a, preparation witii results being reported in 
U/mL and are normalized per mg of tissue. 

The data shown below in Tables 2-4 are fmm three separate experiments and analyzed 
to 1) measure pharmacokinetics by full time course, 2) measure dose response and 3) measure 
multiple vs. single dosing. 

In order to determine tiie kinetics of local and systemic cytokine production following 
local administration of IRM Compound 1, flie fidl time course shidy (Study 1 wifli results in 
Table 2) was done by topically dosing rats witii the topical cream formulation of Example 7. 
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Serum and tissue samples were taken at 1, 2, 4, 8, 16, 24 and 48 hours post dose. Multiple 
cytokines (MCP-1, TNF-a and EFN-a) were analyzed separately. 

With the tissue data, for each hour measured, a paired t-test (used to elimmate 
within subject variability) analyzed the difference between treated tissue and control tissue 
from the same animal. A p-value less than alpha=0.05 indicated a statistically significant 
difference between the treated and control tissue at that hour. The data are presented in Table 
2. 
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Table 2. Cytokine Concentrations in Rat Serum and Dermal Tissue Following Application of 
the Topical Formulation of Example 7 Full Time Course* 



Time (hours) 
Post Dose 


Dose 


Cytokine Concentration" 
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96+13 


2 


1% 


0 
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5 Temale hairless CD rats were dosed topically with cream formulated Compound 1, 

'TNF-a and MCP-1 were measured by BUS A. IFN-a was measured by bioassay. Results are 
presented in pg/ml for serum samples and pg/200 mg tissue for tissue samples and represent 
the mean of five animals ± SEM. 

^^dicates p<0.05 when compared to either placebo for serum saiiq)les or the difference 
10 between treated tissue and contit)! tissue from the same animal. 
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A multiple dose study was done to monitor effects of a multiple dose regimen (Study 2 
with results shown in Table 3). Rats were dosed two times a week for six hours for three 
weeks with topical cream formulation of Example 5. Placebo (Comparative Example CI) and 
5 single dosed rats were done for comparison and done simultaneously with the last dosing of 
the multiple dose set. Serum and tissue samples were taken at 8 and 24 horns post dose and 
analyzed for MCP-L 

An analysis identical to that of Study 1 was performed for Study 2. This data set was 
broken up by treatment (multiple- or single-use) and time point prior to analysis. Again, 
10 placebo data were recorded only at the 8-hour time point for single use, but were used to 

compare placebo to every treatment and time point combination separately. The results are 
set forth in Table 3 below. 
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Table 3. Cytokine Concentrations in Rat Senm and Dennal Tissue Following 
Topical Application of the Topical Cream Formulation of Example 5 Multiple vs. 
Single Dose' 



Time 
(hpurs) 
Post Dose 


Dose 


Cytokine Concentration'' 


MCP-1. . .. 


Serum 


Treated Site 


Control Site 


0 


None 
(untreated) 


89±11 


NA 


20+10 


24 


Placebo 


41+14 


42+15 


28+6 


8 


Multiple 
0.1% 


71±13 


784±48' 


42±5 


24 


Multiple 
0.1% 


105+36 


145±23' 


32±6 


8 


Single 
0.1% 


73±9 


519±99° 


33+6 


24 


Single 
0.1% 


82^^' 


412+130" 


35±7 



"Female hairless CD rats were dosed topically with cream formulated Compound 1. 
^ MCP-1 was measured by ELISA, Results are presented in pg/ml for serum samples and 
pg/200 mg tissue for tissue samples and represent the mean of five animals ± SEM. 
^'Indicates p<0.05 when compared to either placebo for serum samples or the difference 
between treated tissue and control tissue j&om the same animal. 

A dose response study (Study 3 with results shown in Table 4) was performed by 
dosmg with the topical cream formulations of Examples 3-5 and 7, containing various 
concentrations of ERM Compound 1. Serum and tissue samples were taken at 8 and 24 hours 
post dose and analyzed for MCP-1. The studies tested topical deUvery of creams con^rising 
IRM Compound 1 for its abiUty to affect a local MCP-1 induction at four concentrations. 

Serum data compared active treatment to placebo (Comparative Example CI) 
separately at each specified time point. Note that the placebo group was only measured at 24 
hours post dose and these observations were compared to each time point for the active group. 
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Table 4. Cytokine Concentrations in Rat Serum and Dermal Tissue Following 
Topical Application of the Formulations of Examples 3-5 and 7 ' 



lune (noursj 
Post Dose 


Dose 


Cytokme Conceatration'' 


MCP-1 


Serum 


Treated Site 


Control Site 


0 


controls 


207+96 


NA 


38+12 


24 


pleicebo 
(Comparative 
Example CI) 


367+178 


61±14 


20+5 


8 


0.01% 
(Example 3) 


81+23 


61+12 


36+7 


8 


0.03% 
(Example 4) 


81+20 


• 271+29 


48+5 


8 


0.1% 

(^ji^xampie D ) 


153±14 


1119±122' 


51+8 


8 


1.0% 
(Example 7) 


136+23 


137Q±99= 


50±15 


24 


0.01% 
(Example 3) 


71+18 


183±49* 


33±13 


24 


0.03% 
(Example 4) 


71±20 


212+49' 


40±7 


24 


0.1% 
(Example 5) 


226+73 


628+127"= 


40±11 


24 


1.0% 
(Example 7) 


149+45 


756±38' 


30±9 



5 'Female hairless CD rats were dosed topically with cream formulated Compound I. 

MCP-1 was measured by ELISA. Results are presented in pg/ml for serum samples and 
pg/200 mg tissue for tissue samples and represent the mean of five animals ± SEM. 
^Indicates p<0.05 when compared to either placebo for serum samples or the difference 
between treated tissue and control tissue fiom the same animal. 



Examples 8-13 

Table 5 summarizes topical formulations made in accordance with the present invention in a 
percentage weight-by-weight basis. 
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10 



The formulations set forth in Table 5 were prepared in the following manner: 
nil phase preparation: N-[4-(4-Ainino-2-butyl-l//-imidazo[4,5-c] [l,5]naphthyridin- 
l-yl)butyI]-N'-cyclohexylurea (IRM Compound 2) was dissolved in isostearic acid and 
isopropyl myiistate. with heat if necessary. Carboraer 974P was then dispersed in the oil 
phase. 

Water phase preparation: Edetate disodium was dissolved in the water. 
Methylparaben and propylparaben were dissolved in propylene glycol, and the solution was 
subsequently added to the water phase. Poloxamer 188 was then added to the water phase and 

mixed until dissolved. 

Phase combination: The oil phase was added to the water phase at ambient conditions. 
The emulsion was then homogenized. After homogenization, sodium hydroxide solution 
(20% w/w) was added and the resulting cream was mixed untU smooth and uniform. The pH 
of the cream was measured, and a pH adjustment was made with additional sodium hydroxide 
solution, if necessary, to meet the in-process target pH of 5. 
15 Formulations containing N-[4-(4-Amino-2-butyl-lff-imidazo[4,5- 

c][l,5]naphthyridin-l-yl)butyl]-N'-cyclohexylurea (IRM Compound 2) were tested for their 
ability to induce increases in cytokine concentrations in rats foUowing topical application. 
This study was undertaken to evaluate cytokine induction following a single dosing of various 
strengths and timepoints or a multiple vs. single dosing of IRM Compound 2. The 
formulations described above were tested by examining tissue and serum concentrations of 
TNF-a, MCP-1 and IFN-a following drug treatment as described in Examples 1-7. 

The data shown below in Tables 6-8 are from three separate experiments and analyzed 
to 1) measure pharmacokinetics by full time course, 2) measure dose response and 3) measure 
multiple vs. single dosing. 

hi order to detemiine the kinetics of local and systemic cytokine production following 
local administration of IRM Compound 2, the fiill time course study (Study 1 with results in 
Table 6) was done by topically dosing rats with the topical cream formulation of Example 11 
as described in Examples 1-7. The data are presented in Table 6. 



20 
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Table 6. Cytokine Concentrations in Rat Serum and Dennal Tissue Following Application of 
the Topical Foimulation of Example 1 1 Full Time Course* 







Cytokine Concentration'' 


Time (hours) 




TNF-a 


Post Dose 


Dose 


Serum 


Treated Site 


Control site 


0 


untreated 


29+15 


NA 


70+11 


16 


placebo 


42+9 


131+32 


69+11 


1 


1% 


38±38 


44+14 


35+19 


2 


1% 


2+2 


75+20' 


33±13 


4 . 


1% 


3+3 


321+18'' 


62±20 


8 


1% 


0 


894+180' 


21+9 


16 


1% 


12+12 


377+45' 


22+12 


24 


1% 


16+8 


285±15' 


52+14 


48 


1% 


24±7 


74+9 


65+13 






MCP-1 


0 


untreated 


100+20 


NA 


33±7 


16 


placebo 


144+9 


225+106 


22+4 


1 


1% 


117+17 


56+9 


55+9 


2 


1% 


126+29 


50+13 


54+8 


4 


1% 


136+29 


161±18' 


71+9 


8 


1% 


189+28 


1020+319 


45+15 


16 


1% 


297+35 


1294±122' 


40±9 


24 


1% 


217±12 


1044±185' 


41±11 


48 


1% 


120+22 


134+14' 


34±7 






BFN-a 


0 


untreated 


<65 


• NA 


<650 


16 


placebo 


<65 


<650 


<650 


1 


1% 


<65 


<650 


<650 


2 


1% 


<65 


<650 


<650 


4 


1% 


<65 


<650 


<650 


8 


1% 


<65 


901+571 


<650 


16 


1% 


<65 


1330±386' 


<650 


24 


1% 


<65 


<650 


<650 


48 


1% 


<65 


<650 


<650 



5 'Female hairless CD rats were dosed topically with cream formulated Compound 2. 

**TNF-a and MCP-1 were measured by ELISA. IFN-a was measured by bioassay. Results are 
presented in pg/ml for serum samples and pg/200 mg tissue for tissue samples and represent 
the mean of five animals ± SEM. 

*^Iridicates p<0.05 when compared to either placebo for serum samples or the difference 
10 between treated tissue and control tissue from the same animal. 



70 



wo 03/045391 



PCT/US02/38190 



A multiple dose study was done to monitor effects of a multiple dose regimen (Study 2 
with results shown in Table 7). Rats were dosed two times a week for six hours for three 
weeks with topical cream foimulation of Example 10. Plapebo. (Comparative Example CI) 
5 and single dosed rats were done for comparison and done simultaneously with the last dosing 
of the multiple dose set. Serum and tissue samples were taken at 16 and 24 hours post dose 
and analyzed for MCP-1. 

Ah analysis identical to that of Study 1 was performed for Study 2. This data set was 
broken up by treatment (multi or single use) and time point prior to analysis. Again, placebo 
10 data were recorded only at the 16-hour time point for single use, but were used to compare 

placebo to every treatment and time point combination separately. The results are set forth in 
Table 7 below. 
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Table 7. Cytokine Concentrations in Rat Serum and Dennal Tissue Following 
Topical Application of the Topical Cream Formulation of Example 10 Multiple vs. 
Single Dose* 



Time 
^nouTS^ 
Post Dose 




Cytokine Concentration'' 


MCP-1. . 


Serum 


Treated Site 


Control Site 


0 


None 
(untreated 


161+58 


NA 


80+22 


16 


Placebo 


214±35 


71+16 


47±11 


16 


Multiple 
0.1% 


321+62 


1173+117' 


86+14 


24 


Multiple 
0.1% 


217+43 


388180" 


58+5 


16 


Single 
0.1% 


205+32 


1448+241' 


77+15 


24 


Single 
0.1% 


279±45 


1172±288' 


9Q±15 



*Female hairless CD rats were dosed topically with cream formulated Compound 2. 
^ MCP-1 was measured by ELISA. Results are presented in pg/ml for serum samples and 
pg/200 mg tissue for tissue samples and represent the mean of five animals ± SEM. 
''Indicates p<0.05 when compared to either placebo for serum samples or the difference 
• between treated tissue and control tissue fi:om the same animal. 

A dose response study (Study 3 with results shown in Table 8) was performed by 
dosmg with the topical cream formulations of Examples 8-11, containing various 
concentrations of IRM Compound 2. Serum and tissue samples were taken at 16 and 24 hours 
post dose and analyzed for MCP-1. The studies tested topical delivery of creams comprising 
IRM Compound 2 for its ability to affect a local MCP-1 induction at four concentrations. 

Serum data compared active treatment to placebo (Comparative Example CI) 
separately at each specified time point. Note that the placebo group was only measured at 1 6 
hours post dose and these observations were compared to each time point for the active group. 
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Table 8. Cytoldne Concentrations in Rat Serum and Dermal Tissue Following 
Topical Application of the Formulations of Examples 8-1 1 * 



Time (hours) 
Post Dose 


Dose 


Cytokine Concentration" 


MCP-1 


Serum 


Treated Site 


Control Site 


0 


controls 


293+23 


NA 


41+11 


16 


placebo 
(Comparative 
Example CI) 


293+76 


44±10 


36112 


16 


0.01% 
(Example 8) 


276+50 


257+85 


57+20 


16 


0.03% 
(Example 9) 


318±86 


210±10 


4519 


16 


0.10% 
(Example 10) 


529±141 


2622±616'= 


7319 


16 


1.0% 
(Example 11) 


345±51 


31661470" 


71111 


24 


0.01% 
(Example 8) 


298±65 


276±87 


94132 


24 


0.03% 
(Example 9) 


253±34 


427±238 


28114 


24 


0.10% 
(Example 10) 


331±93 


1461+264*= 


1917 


24 


1.0% 
(Example 11) 


358±52 


19521185*= 


1716 



^Female hairless CD rats were dosed topically with cream formulated Compound 2. 
5 ^ MCP-1 was measured by ELISA. Results are presented in pg/ml for serum samples and 
pg/200 mg tissue for tissue samples and represent the mean of five animals ± SEM. 
*^Indicates p<0.05 when compared to either placebo for serum samples or the difference 
between treated tissue and control tissue from the same animal. 

10 Examples 14 - 18 

Table 9 summarizes topical formulations made in accordance with the present 
invention on a percentage weight-by-weight basis. 
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Table 9 



Ingredients 


Topical Creams 
(percentage weight-by-weight) 






Ex, 14 


Ex.15 


Ex. 16 


Ex. 17 


Ex. 18 


JKJVL UOmpouna \ 


0.01 


0.10 


1.00 


3.00 


1.00 


IsostearicAcid (874) 


5.00 


5.00 


10.00 


Z3.Uv 


10.00 


♦Diisopropyl dimer 
dilinoleate 


10,00 


10.00 


C AA 

5.00 


D.UU 




* *Caprylic/ capric 
tnglycendes 


— 








5.00 


Carbomer >oU, Nr 


0.70 


0.70 


U. /u 


0 on 


0.70 


Dietbylene glycol 
monoeuiyi cmcr 

TTQ A "MT7 


10.00 


4 A AA 

10.00 


1 A AA 


in nn 


10.00 




0.05 


0.05 


0.05 


0.05 


0.05 


Poloxamerl88,NF 


2.50 


2.50 


2.50 


2.50 


2.50 


Purified Wato 


70.94 


70.85 


69.95 


52.55 


69.95 


Methylparaben, NF 


0.20 


0.20 


0.20 


0.20 


0.20 


Ethylparaben 


0.20 


0.20 


0.20 


0.20 


0.20 


20%(w/w)NaOH 


0.40 


0.40 


0.40 


0.60 


0.40 














Total %w/w 


100.00 


100.00 


100.00 


100.00 


100.00 



♦Available under the trade name PRIPURE 3786 fix)m Uniquema, New Castle, DE 



** Available under the trade name Crodamol GTCC-PN from Croda, Inc, Parsippany, NJ 
Examples 19 - 24 

Table 10 smnmarizes topical formulations made in accordance with the present 
invention on a percentage weight-by-weight basis. 
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Table 10 



Ingredients 


Topical Creams 
percentage weight-by-weight) 




Ex. 19 


Ex.20 


Ex.21 


Ex.22 


Ex.23 


Ex.24 


IRM Compound 2 


0.003 


0.03 


0.10 


1.00 


3:00 


1.00 


Isostearic Acid (874) 


5.00 


5.00 


5.00 


10.00 


25.00 


10.00 


Diisopropyl dimer 
dilinoleate 


10.00 


10.00 


10.00 


5.00 


5.00 


- 


Caprylic/capric 
triglycerides 


- ■ 


- 


- 


- 


- 


5.00 


Caibomer 980, NF 


0.70 


0.70 


0.70 


0.70 ^ 


0.60 


0.70 


Diethylene glycol 
monoethyl ether 
USA-NF 


10.00 


10.00 


10.00 


10.00 


10.00 


10.00 


DisodiumEDTA,USP 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


PoloxamerlSS.NF 


2.50 


2.50 


2.50 


2.50 


2.50 


2.50 


Purified Water 


70.95 


70.92 


70.85 


69.95 


53.19 


69.95 


Methylparaben, NF 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 


Ethylparaben 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 


20%(w/w)NaOH 


0.40 


0.40 


0.40 


0.40 


0.26 


0.40 
















Total % w/w 


100.00 


100.00 


100.00 


100,00 


100.00 


100.00 



The formulations described in Tables 9 and 10 were prepared using the following 
general method: 

Oil phase preparation: 

The IRM compound was dissolved in isostearic acid and diisopropyl dimer dilinoleate 
(or capryhc/capric acid triglyceride) with heat if necessary. 
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WatCT phase preparation: 

Edetate disodium was dissolved in the water. Poloxamer 188 was then added to the 
water phase and mixed until dissolved. Carbomer 980 was then added to the water phase and 
mixed until the caibomer was My dispersed and hydrated. Methylparaben and 
■ propylparaben were dissolved in diethylene glycol mondethyl ether and the solution was 
subsequently added to flie water phase. 
Phaiie combination: 

The water phase was added to the oil phase at ambient conditions. The emulsion was 
then mixed athigh speed or homogenized After homogenization, sodium hydroxide solution 
(20% w/w) was added and the resulting cream was mixed until smooth and uniform. The pH 
of the cream was measured and apH adjustment was made with additional sodium hydroxide 
solution, if necessary, to meet the in-process target pH of 5. 

Examples 25 - 28 

Table 1 1 summarizes topical formulations made in accordance with the present 
invention on a percentage weight-by-weight basis. 
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Table 11 



Ingredient 


Topical Cream 
(percentage weight-by-weight) 




Ex. 25 


Ex. 26 


Ex.27 


Ex.28 


BRM Compound 1 


1 


1 


1 


1 


Isostearic Acid (874) 


10 


10 


10 


8 


Diisopropyl dimer 
dilinoleate 


5 


5 


5 


1 


Carbomer980,NF 


0.7 


0.7 


0.7 


0.7 


Diethylene glycol 
monoethyl ether 
USA-NF 


10 


10 


10 


10 


DisodiumEDTAUSP 


0.05 


0.05 


0.05 


0.05 


PoloxamerlBS.NF 


2.5 


2.5 


2.5 


2.5 


Purified Water 


Qs to 100 


Qs to 100 


Qsto 100 


Qs to 100 


Methylparaben, 


0.2 


0.2 


0.2 


0.2 


Ethylparaben 


0.2 


0.2 


0.2 


0.2 


20%(w/w)NaOH 


0.4 


0.4 


0.4 


0.4 


10% iodopropynyl 
butylcarbamate in 
PEG-4 laurate 




,1 






Phenoxyethanol 






0.5 





Examples 29-135 

Topical creams containing the IRM compounds listed in Table 12 were prepared using 
the general methods described above for Examples 1 ~ 24. Each IRM was formulated into 
one or more of the model formulations shown in Tables 13 and 14. Table 15 summarizes the 
topical creams that were prepared. 
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Table 12 



mM 

Compound 


Chemical Name 1 


3 


l-f2-methylpropyi)4/^Mdazo[4,5-c]qiimolin-4-ainine 1 


4 


l-(2-methyteropy0-l^-«nidazo[4,5-c][13]naphthyridm-4-amine 


5 


2-butyl-l-(2-methylpropyl>l^f-imidazo[4,5-c][l,8]naphthyridiii-4-amiiie 


6 


1 <2-methylpropyl)-lH-imidazo[4.5^][1.5]naphthyridm-4-amine 


7 


2-metiiylMazolo[4,5-c]qiiiiiolin-4-amine 


8 


2-ethoxymethyl-l-pheaylmethyl4H-imidazo[4,5-c][l,53iiaphthyridm-4- 
amitie | 


9 


2-etliylthiazolo[4,5 -c] quinolin-4-amine 


10 


4-animo-2-butylHX,a-Kiimeaiyl-l/f-inudazo[4,5-c][l,5]naph&^ 

etiianol | 


11 


N'-[2K4-amino-lH-imida2»[4,5-<:]qumolm-l-yl)ethyl]beiizamide | 


12 


1- (2-r3-(3-pyridyl)propoxy]ethyl}^l/^inuda2»[4,5-c]qumolm-4-aimne 


13 


l<2-phenoxyethyl>liFf-imidazo[4,5-c]quinolin-4-amine 


14 


l-[^>l-phenylethyl]-lH-Mda2X)[4,5-c][l,5]naph1hyridin-4-aniine 


15 


N^.[4-(4-ainino-lfl-imidazo[4^-c]qiunolin-l-yl)butyl]-4- 
moipholinecaiboxamide . 


16 


N^.[4.(4.amino-li/-imidazo[4,5-c]qumolm-l->d)but^^^ 1 


17 


l-{2H3-(l,3-tMazol-2-yl)propoxy]ethyl}4J?-iinidazo[4,5-c]qumolin-4-amm^ 


18 


l-[2-<pyridm-4-ylme&oxy)ethyll-lif-imidazo[4^-c]qmnolin-4-amme 


19 


2-methyl-l-[5-(methylsulfonyl)pentyl]4£r-imidazo[4,5-c]qmolin-4-amme 


20 


N-[3<4-amino-2-methyl4if-imida2»[4,5<]quinolm-l-yl)piopyl] j 
cyclohexanecarboxamide 


21 


N-[3<4-amino-2-methyl-l/f-imidazo[4,5-clqumolm-l-yl)propyl]-2- 1 
methylpropaiiamide 


22 


N-[3<4-amino-2-methyl-lfl^iimdazo[4,5-c]qumoHn-l-yl)propyl]butananude | 
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IRM 
Compound 


Ch^cal Name 


23 


2-butyl-l-{2-[(l-methylethyl)sulfonyl]ethyl}-lH-iinidazo[4,5-c]qumolm-4- 

amine 


24 


N-{2-[4-ammo-2Kethoxymethyl)4H-imidazo[4,5-c]qumolm-l-yl]ethyI} 
ethanesulfonamide 


25 


N-{2-[4-amino-2-(ethoxymethyl)-lH-imidazo[4,5-c]qumolm-l-yl]etliyl} 
propanamide 


26 


l-[2-(metiylstdfonyl)ethyl]-2-propyl4J^-imidazo[4,5-c]quinolm-4-ainme 


27 


N-{2-[4-amino-2-{ethoxymethyl)-lH-iinidazo[4,5-<:]quinolin-l-yl]ethyl}-N'- 
ethylthiourea 


28 


2-ethyl4-{4-[(l-methylethyl)sulfonyllbutyl}-li^imidazo[4,5-^]qumolin-4- 
amine 


29 


2-ethyI-l-[4<ethylsulfonyl)butyl]4H-imidazo[4,5-c]quinolin-4-aimne 


30 


N-{3-[4-amino-2-(ethoxymethyl)-lif-iiiudazo[4,5-c]quinolin-l-yl]propyl} 
cyclopentanecarboxamide 


31 


N-{3-[4-ainino-2<ethoxymethyl)-6,7-dimethyl-lH-iimdazo[4,5-c]pyridin-l- 
yl]propyl}morpholine-4-carboxainide 


32 


l-(2-methyIpropyl)-6,7,8,9-tetrahydro-li/-iimdazo[4,5-c]qumolm-4-anmiQ 


33 


8,9,10,1 l-tetrahydropyrido[l %2^1 ,2]iinidazo[4,5-c]qumolin-6-anune 


34 


4-amino-a,o,2-trimethyl-6,7,8,9-tetrahydro-li^imida2»[4,5-c]qumo 
ethanol 


35 


2-hydroxymethyl-l-(2-methylpropyl)-6,7,8,9-tetrahydro- 
lif-imidazo[4,5-c]qumolin-4-ainme 


36 


2-butyl-l-(2-phenoxyethyl)-li/-imidazo[4,5-c][l,5]naphthyridin-4-anune 


37 


N43-(4-amino-2-methyl-lfl'-inudazo[4,5-c]quinolm-l-yl)propyl] 

methanesulfonamide 
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Table 13 



Ingredient 


Model Formulation 
(percentage weight-by-weight) 






A 


B 


c 


D 


E 


F 


G 


IRM 


0 01 


0.1 


1 


1 


1 


1 


1 


Isostearic acid 


5 


5 


5 


20 


42 


13 


6 


Isopropyl myristate 


10 


10 


10 


10 


2 


10 


10 


Caibomer 974P 


1 


1 


1 


1 


1 


1.5 


1 


Purified water 


* 


* 


« 


* 


* 


* 


« 


Poloxamer 188 


2.5 


2.5 


2.5 


2.5 


2.5 


2.5 


2.5 


Propylene glycol 


15 


15 


15 


15 


13 


15 


15 


Xanthangum 










0.4 






Methylparaben 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


DisodiumEDTA 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


20%NaOH 


0.7 


0.7 


0.7 


0.7 


0.7 


0.7 


1 0.7 



*Qs to 100 
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Table 14 



Ingredient 


Model Formulation 
(percentage weight-by-weight) 


H 


I 


J 


K 


L 


M 


IRM 


0.01 


0.1 


1 


1 


3 


5 


Isosteaiic acid 


5 


5 


5 


10 


10 


10 


Diisopropyl dim^ 
dilinoleate 


10 


10 


10 


5 


5 


5 


Caibomer 980 


0.7 


0.7 


0.7 


1.0 


1.0 


1.0 


Pxirified water 


* 


* 


* 








Poloxamer 1 88 


2.5 


2.5 


2.5 


2.6 . 


2.6 


2.6 


Diethylene glycol 
monoethyl ether 


10 


10 


10 


10 


10 


10 


Xanthan gum 








0.1 


0.1 


.0.1 


Methylparaben 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


Ethylparaben 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


Disodium EDTA 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


20%NaOH 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 



♦Qs to 100 



Table 15 



Example 


IRM Compound 


Model Formulation 


29 


3 


A 


30 


3 


B 


31 


3 


C 


32 


4 


A 


33 


4 


B 


34 


4 


C 


35 


5 


A 
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example 


TRM Comtjound 


Model Foimulation 


30 


5 


B 


3/ 


5 


D 


Jo 


6 


A 


39 




B 


ilA 

40 


/> 

v 


C 


A 1 

41 


7 


A 


42 


7 


B 


43 


7 


C 


44 


Q 
O 


A 


AC 

45 


o 


• B 


4o 


ft 

o 


C 


An 


9 


A 


AQ 

4o 


9 


B 


49 


9 


C 


50 




A 


51 




B 


52 


10 


C 


53 


1 1 


A 


54 


11 
X 1 


B 


Cf 

JJ 


11 


E 




12 


A 


J / 


12 


B 


58 


12 


C 


59 


13 


A 


60 


13 


B 


61 


13 


F 


62 


14 


A 


63 


14 

1 


B 
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Exanq)le 


IRM Compound 


Model Fonnulation 


64 


14 


G 


65 


15 


H 


66 


15 


I 


67 


15 


K 


68 


16 


H 


69 


16 


I 


70 


16 


K 


71 


17 


A 


72 


17 


B 


73 


17 


c 


74 


18 


H 


75 


18 


I 


76 


18 


K 


77 


19 


H 


78 


19 


I 


79 


19 


K 


80 


20 


H 


81 


20 . 


I 


82 


20 


K 


83 


20 


L 


84 


20 


M 


85 


21 


H 


86 


21 


I 


87 


21 


K 


88 


22 


H 


89 


22 


I 


90 


22 


J 


91 


23 


H 
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TRM ComDOund 


Model Foimulation 




23 


I 




23 


J 


OA 


24 


H 


yo 


24 


I 


OA 

yo 


24 


K 


y/ 


25 


H 


yo 


25 


I 


yy 


25 


K 


1 AA 


26 


H 


1 A1 


26 


• I 


1 AO 


26 


K 


1 A^ 


27 


H 


1 AA 


27 


I 


1 A^ 


27 


K 


1 AA 


28 


H 


1 A7 
iU/ 


28 


I 


1 Aft 


28 




1 AO 

luy 


29 


H 


11 A 


29 


I 


1 1 1 
ill 


29 


K 




30 


H 




30 


I 


114 


30 


K 


115 


31 


H 


116 


31 


I 


117 


31 


K 


118 


32 


A 


119 


32 


B 
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Example 


IRM Compound 


Model Fonnulation 


120 


32 


C 


121 


33 


A 


122 


33 


B 


123 


33 


C 


124 


.34 


A 


12S 


34 


B 


126 


34 


C 


127 


35 


A 


128 


35 


B 


129 


35 


C 


130 


36 


A 


131 


36 


B 


132 


36 


C 


133 


37 


H 


134 


37 


I 


135 


37 


K 



The topical creams of Examples 29 -1 35 were tested using the test method 
described below. The results are shown in Table 16 below where each value is the mean of 
5 the values from the 3 rats in the treatment group. 

SINGLE DOSE MCP-1 INDUCTION TEST METHOD 
Female CD hairless rats (Charles River Laboratories, Wilmington, MA) weighing 
200-250 grams are used. Animals are randomized to treatment groups and dosed three per 
10 treatment group. 

The rats are acclimated to collars around the neck on two consecutive days prior to 
actual dosing. A 50 jiL dose of active cream or the appropriate placebo is applied to the right 
flank and gently rubbed into the skin of the rat. The rats are then collared and housed 
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individuaUy to prevent ingestion of the drug. At selected post treatment time points, the rats 
are anesthetized, and blood (3 mis) is coUected by cardiac puncture. Blood is allowed to clot 
at room temperature. Serum is separated from the clot via centrifugation, and stored at 
-20°C until it is analyzed for MCP-1 concentration. 
3 " Following blood collection, the rats are euthanized, and their'sldns removed. Tissue 

samples (4 from each site) from both the treated site and contralateral site (untreated) are 
obtained using an 8 mm punch biopsy, weighed, placed in a sealed 1 .8 ml cryovial, and flash 
frozen in liquid nitrogen. The frozen tissue sample is then suspended in 1,0 mL RPMI 
medium (Celox, Hopkins, MN) containing 10% fetal bovme serum (Sigma, St. Louis, MO), 2 
10 mM L-glutamine, penicillm/streptomycin, and 2-mercaptoethanol (RPMI complete) combined 
with a protease inhibitor cocktail set HI (Calbiochem, San Diego, CA). The tissue is 
homogenized using a Tissue Tearor™ (Biospec Products, Bartlesville, OK) for approxunately 
1 minute. The tissue suspension is then centrifiiged at 2000 rpm for 10 minutes under 
refrigeration to pellet debris, and the supernatant is collected and stored at -20°C until 
15 analyzed for MCP-1 concentration. 

ELISAs for rat MCP-1 are purchased from BioSource fritl. (Camarillo, CA) and 
performed according to manufacturer's specifications. Results are expressed in pg/ml, the 
values for the tissue samples are normalized per 200 mg of tissue. The sensitivity of the 
MCP-1 ELISA is 12 pg/ml. 
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Examples 136 - 140 

Table 17 summarizes topical formulations made in accordance with the present 

invention on a percentage weight-by-weight basis. 



Table 17 



Ingredients 


Topical Creams 
(percentage weight-by-wdght) 


- 


Ex. 136 


Ex. 137 


Ex. 138 


Ex. 139 


Ex. 140 


IRM Compound 1 


1 


1 


1 


1 


1 


Isostearic Acid 


10 


10 


8 


10 


10 


Diisopropyl dimer 
dilinoleate 




5 


1 


5 


5 


Caprylic/capric 
triglycerides 


5 










Carbomer 980 


0.7 


0.7 


0.7 


0.7 


0.7 


Diethylene glycol 
monoethyl ether 


10 


10 


10 


10 


10 


Disodium EDTA 


U.Uj 




0 05 


0.05 


0.05 


Poloxamer 188 


2.5 


2.5 


2.5 


2.5 


2.5 


rTjnncu YYdicr 


Qs to 100 


Qsto 100 


Qs to 100 


Qsto 100 


Qs to 100 


Methylparaben 


0.2 


0.1 


0.2 


0.2 


0.2 


Ethylparaben 


0.2 


0.1 


0.2 


0.2 


0.2 


20%(w/w)NaOH 


Qs to pH 
5 - 5.5 


QstopH 
5-5.5 


Qs to pH 
5-5.5 


Qs to pH 
6.5 


Qs to pH 
5-5.5 


lodopropynyl 
butylcarbamate 




0.1 








PEG-4 Laurate 




0.9 








Phenoxyethanol 




1 








Sorbic acid 




0.15 
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The topical creams of Examples 136 -140 were tested usmg the test method described 
below. The results are shown in Table 1 8 below where each value is the mean of the values 
from the 3 rats in the treatment group. "Normal animals" did not receive any treatment. 

SINGLE DOSE CYTOKINE INDUCTION TEST METHOD 
Female CD hairless rats (Charles River Laboratories. Wihnington, MA) weighing 
200-250 grams are used. Animals are randomized to treatment groups and dosed three per 
treatment group. 

The rats are acclimated to collars around the neck on two consecutive days pnor to 
actual dosing. A 50 jtL dose of active cream is applied to the right flank and gently tubbed 
into the skin of the rat. The rats are then collared and housed individually to prevent ingestion 
of the drug. At 6 hours post treatment, the rats are anesthetized, and blood (3 mis) is collected 
by cardiac puncture. Blood is allowed to clot at room temperature, semm is separated from 
15 the clot via centrifugation, and stored at 

-lO'C until it is analyzed for cytokine concentrations. 

Following blood collection, the rats are euthanized, and their skins removed. Tissue 
samples (4 from each site) from both the treated site and contralateral site (untreated) are 
obtained using an 8 mm punch biopsy, weighed, placed in a sealed 1.8 ml cryovial, and flash 
frozen in liquid nitrogen. The frozen tissue sample is then suspended ml.OmLRPMI 
medium (Celox, Hopkins, MN) containing 1 0% fetal bovine serum (Sigma, St. Louis. MO), 2 
nM L-glutamine. penicillin/streptomycin, and 2-mercaptoethanol (RPMI complete) combmed 

with a protease inhibitor cocktail set IH (Calbiochem, San Diego. CA). The tissue is 
homogenized usingaTissueTearot~(Biospec Products. Bartlesville. OK) for approxhnately 

1 minute The tissue suspension is then centrifixged at 2000 rpm for 10 minutes under 
refrigeration to pellet debris. The supernatant is collected and stored at -20''C until analyzed 

for cytokiae concentrations. 

ELIS As for rat MCP-1 are purchased from BioSouice Intl. (Camarillo, CA) and rat 
TNF-a are purchased from BD Pharmingen (San Diego, C A) and perfomied according to 



20 
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manufacturer's specifications. Results are expressed in pg/ml, the values for the tissue 

samples are normalized per 200 mg of tissue. The sensitivity of the 

MCP-l ELISA is 12 pg/ml and the sensitivity of the TNF-a ELISA is 3 1 pg/ml. 
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What is Claimed is: 

1 . A phannaceutical formulation comprising: 

an immune response modifier (IRM) compound selected from imidazoquinoline amines, 
imidazotetrahydroquinoline amines, imidazopyridine amines, 6,7-fused 
cycloalkylimidazopyridine amines, 1,2- bridged imidazoquinoline amines, thiazoloquinoline 
amines, oxazoloquinoline amines, thiazolopyridine amines, oxazolopyridine amines, 
imidazonaphthyridine amines, imidazotetrahydronaphthyridine amines, and 
thiazolohaphthyridine amines; 
a fatty acid; 

a hydrophobic, aprotic component miscible with the fatty acid and comprising a 
hydrocarbyl group of 7 or more carbon atoms; and 

a hydrophiUc viscosity enhancing agent selected from cellulose ethers and carbomers. 

2. The formulation according to claim 1 wherein the fonnulation further 
comprises a preservative system and an ^ulsifrer. 

3. The formulation according to claim 1 wherein the hydrophobic, aprotic 
component has a hydrophilic lipophilic balance of less than 2. 

4. The formulation according to claim 1 wherein the hydrophobic, aprotic component has 
a pKa greater than 14.2. 

5. The formulation according to claim 1 wherein the ratio of the hydrophobic, aprotic 
component to the fatty acid is 0.025:1 to 600:1. 

6. . The formulation according to claim 1 wherein the combined weight percent 
of the hydrophobic, aprotic component and the fatty acid is 2 to 50. 

7. The formulation accordmg to claim 1 wherein the fatty acid is isostearic acid. 
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8. The fonnulation according to claim 1 wherein the hydrophobic, aprotic component is 
selected from aprotic fetty acid esters, hydrocarbons of 8 or more carbon atoms, and waxes. 

9. The formulation according to claim 8 wherein the aprotic fatty acid ester is isopropyl 
myristate, isopropyl palmitate, diisopropyl dimer dilinoleate, capryUc/capric triglyceride, 
cet^ esters wax, or a combination thereof 

10. Hie formulation accordmg to claim 8 wherein the hydrocarbon of 8 or more carbon 
atoms is mineral oil or petrolatum. 

11. The formtdation according to claim 1 wherem the hydrophiUc viscosity enhancing 
^ent comprises a carbomer. 

12. The formulation accordmg to claim 2 wherein the preservative system 
comprises methylparaben at 0.01 to 0.5% w/w of the formulation and 
propylparaben at 0.01 to 0.5% w/w of the formulation. 

13. The formulation according to claim 2 wherein the preservative system 
comprises methylparaben at 0.01 to 0.5% w/w of the formulation and 
ethylpaiaben at 0.01 to 0.5% w/w of the formulation. 

14. The formulation according to claim 2 wherein the preservative system 
comprises iodopropynyl butylcarbamate. 

15. The formulation according to claim 2 wharem tiie preservative system 
comprises iodopropynyl butylcarbamate and one or more of methylparaben, etiiylparaben, 
propylparaben, or phaaoxyethanol. 

16. The formulation according to claim 2 wherem tiie preservative system 
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comprises iodopropynyl butylcaibamate, methylparaben, and ethylparabea- 

1 7. The fonnulation according to claim 2 wherein the preservative system 
comprises phenoxyethanol and one or both of methylparaben and ethylparaben* 

1 8 . The fonnulation according to claim 2 wherein the preservative system comprises a 
preservative enhancing solubilizer. 

19. The formulation according to claim 18 wherein the preservative enhancing 
solubilizer comprises diethylene glycol monoethyl ether, propylene glycol or a combination 
thereof 

20. The formulation of claim 2 comprising: 

(a) 0.001to5%w/w 
2-methyl-l-(2-methylpropyl)-lff-imidazo[4.5-c] [l,5]naphthyridin-4«amine, 
N44.(4-amino-2-butyl-lif-unida2o[4,5-c][l,5]naphthyridin-l-yl)^^ 

1- (2-methylpropyl)-l/?-imidazo[4,5-c]quinolin-4-amine, 

2- butyl4-(2-methylpropyl)4/f-imida2o[4,5-c][l,8]naphthyridin-4-amine, 
1 -(2-methylpropyl)- li7-imidazo[4,5-c] [ 1 ,5]naphthyridin-4-amine, 
2-methylthiazolo[4,5'-c]quinolin-4-amine, 

2-ethoxymethyl4-phenyhnethyl4/f-iiriidazo[4,5-c][l,5]naphthyridin-4-amine, 
2-ethylthiazolo[4,5-c]quinolin-4-amine, 

4-amino-2-butyl-a,a-dimethyl-l//-imidazo[4,5-c][l,5]naphthyridine-l-ethanol, 

l-{2-[3-(3-pyridyl)propoxy]e%l}4i^-imidazo[4,5-c]quinolin-4-amm^^ 

l-(2-phenoxyethyl)-l//-imidazo[4,5-c]quinolin-4-amine, 

l-[(R>l-phenylethyl]-l/^imidazo[4,5-c][l,5]naphthyridin-4-amine, 

1 - {2-[3-(l ,3-thiazol-2-yl)propoxy]ethyl} - li/-imidazo[4,5-c]quinolin-4-aniine, 

l-[2-(pyridin-4-ylmethoxy)ethyl]-li/-imida2o[4,5-c]quinolin-4-amine, 
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N-[3-(4-ammo-2-methyl4if-imida2X)[4,5-c]qumoUn^ 
cyclohexanecarboxamide, 

2-butyl-l - {2-[(l -methyle%l)sulfonyl]ethyl} 4i/-iimdazo[4,5-c]quino 

N-{2-[4-aiiiino-2Kethoxymethyl)4H-imidazo[4,5-c]q 

efhanesulfonamide, 

N-{2-[4-amino-2-(ethoxymethyl)-l/^miidazo[4^-c]qi^ 
propanaxnide, 

1- [2<methylsulfonyl)ethyl]-2-propyl-lH-imidazo[4,5-c]quinolin^ 

2- ^thyl-l-{4-[(l-methyle%l)sulfonyl]butyl}-m4midazo[4,5-c^ 
2-ethyUl-[4<ethylsulfonyl)butyl]"lH-imidazo[4,5-c]qum 
N-{3-[4-ainino-2<ethoxymethyl)-lH-iimdazo[4,5-c]quino 
cyclopentanecarboxamide, 

l<2-methylpropyl)-6J,8,94etrahydro-lH-imidazo[4,5-c]qum^ 

8,940,U-tetrahydropyrido[r^':i;2]imidazo[4,5-c]quinoto^ 

4-aminoKX,a>trime1iiyl-^J,8,9-tetrahydio-li/-^ 

2-hydroxymetliyl4-(2-methylpropyl)-6J,8,9-tetrahydro^ 

l/f-inudazo[4,5-c]qmnolin-4-ainine, 

2-butyl4«{2-phenoxyethyl)-lff-iimda2»[4,5-c][l,5]naphth 

or a combination thereof; 

(b) 0.05 to 40% w/w isostearic acid; 

(c) 1 to 30% w/w hydrophobic, aprotic component; 

(d) 0.5 to 10% w/w emulsifier; 

(e) 0.01 to 30% w/w preservative system; and 

(f) 0.1 to 10% carbomer. 

21 . The formulation of claim 20 comprising: 

(a) 0.03 to 3% w/w 2-methyl-l-(2-methylpropyl)-liy-imadazo[4,5-c] 
[l,5]naph1hyridin-4-amine,N-[4K4-ainino-2-butyl-lif-imi^^ 
yl)butyl]-N'-cyclohexylurea, 2-butyl-l-{2-[(l-methylethyl)sulfonyl]ethyl}-l/?-iinidazo[^ 
c]quinolin-4-amine,or a combination thereof; 
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(b) 3 to 25% w/w isostearic acid; 

(c) 3 to 15% w/w hydrophobic, aprotic component; 

(d) 0,75 to 3.5% w/w emulsifier; 

(e) 0.1 to 25% w/w preservative system; and 

(f) 0.5 to 5% w/w carbomer. 

22. A method of treating a dennal associated condition, the method comprising a step of: 
applying to skin a formulation comprising an immune response 

modifier (IBM) selected from imidazoquinoline amines, imidazotetrahydroquinoline 
amines, imidazopyridine amines, 6,7-fused cycloalkylimidazopyridine amines, 1,2- 
bridged imidazoquinoline amines, thiazoloquinoline amines, oxazoloquinolme amines, 
thiazolopyridine amines, oxazolopyridine amines, imidazonaphthyridine anunes, 
imidazotetrahydronaphthyridine amines, and thiazolonaphthyridine amines; a fatty 
acid; a hydrophobic, q)rotic component miscible with the fatty acid and comprising a 
hydrocarbyl group of 7 or more carbon atoms; and a hydrophiUc viscosity enhancing 
agent selected from cellulose ethers and carbomers. 

23. The method according to claim 22 wherein the ratio of the hydrophobic, 
aprotic component to the fatty acid is 0.025:1 to 600:1. 

24. The method according to claim 22 wherein the combined weight percent of the 
hydrophobic, aprotic component and the fatty acid is 2 to 50. 

25 . The method according to claim 22 wherem the hydrophobic, aprotic component is 
selected from the group consisting of aprotic fatty acid esters, hydrocarbons of 8 or more 
carbon atoms, and waxes. 

26. The method according to claim 25 wherein the aprotic fatty acid ester is 
isopropyl myristate, isopropyl pahnitate, diisopropyl dimer dilinoleate, caprylic/capric 
triglyceride, cetyl esters wax, or combinations thereof. 
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27. The method according to claim 22 wherein the hydrophilic viscosity enhancing 
agent comprises a carbomer. 

28. The method according to claim 22 wherein the topickl formulation further 
comprises: 

a preservative system; and 
an emulsifier. 

29. The method according to claim 22 wherein the IRM is 2-methyl-l-(2-methylpropyl)- 
lH-imidazo[4,5-c] [l,5]naphth)Tidm-4-amine, N-[4-(4-amino-2-butyl-lH-imidazo[4,5- 
c][l,5]naphthyridin-l-yl)biityl]-N'-cyclohexylurea, l-(2-methylpropyl)-lH-imidazo[4,5- 
c]quinolin-4-ainine, 

2-butyl-l -(2-methylpropyl)-lH-miidazo[4,5-c][l ,8]naphthyridin-4-amine, 

1- (2-methylpropyl)-lH-imidazo[4,5-c][l,5]naphthyridin-4-amine, 

2- methylthiazolo[4,5-c]quinoUn-4-amine, 

2-ethoxymethyl-l-phenyhnethyl-lH-imidazo[4,5-c][l,5]n2^hthyridin-4-amm 

2-ethylthiazolo[4,S-c]quinolin-4-amhie, 

4-amino-2 

-butyl-a,a-dimethyl-lH-imidazo[4,5-c][l,5]n^hthyridine-l-ethanol, 
l-{2-[3-(3-pyridyl)propoxy]ethyl}-lH-unidazo[4,5-c]quinolin-4-an^ 
l-(2-phenoxyethyl)4H-unidazo[4,5-c]qiunolin-4-amine, 
l-[(R>l-phenylethyl]4H-iimdazo[4,5-c][l,5]naphthyridin^ 
l.{2-[3-(l,3-thiazol-2-yl)propoxy]ethyl}-lH4midazo[4,5-c]quinoU^^ 

1- [2-(pyridin-4-ylmethoxy)efliyl]-lH-imidazo[4,5-c]qiiinolin-4-amine, 
N-[3-(4-amino-2-methyl-lH-imidazo[4,5-c]qmnolin-l-yl)propyl] 
cyclohexanecarboxamide, 

2- butyl-l-{2-[(l-methylethyl)sulfonyl]ethyl}-lH4midazo[4,5-c]quinolu^^ 
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N-{2-[4-amino-2-<ethoxjmethyl)-lH-imidazo[4,5-c]quinoUn4-^^^ 
efhanesulfonamide, 

N-{2-[4-amino-2-(ethox}anethyl)4H-iiiudazo[4,5^^ 
propanamide, 

1- [2-(methylsulfonyl)ethyl]-2-propyl4H-imidazo[4,5-c]^^ 

2- ethyl-l-{4-[(l-methylethyl)sulfonyl]butyl}-lH-iimdM 
2-ethyl-l-[4-(ethylsiilfonyl)butyl]-lH-imidazo[4,5-c]qiiin 
N-{3-[4-ainino-2-(ethoxyme%l)-lH-imidazo[4,5-c]qiiin 
cyciopentanecarboxamide, 

1- (2-me%lpropyl)-6J,8,9-tetrahydro-lH-miida2M)[4,5-c^ 
8,9,10Jl-tetrahydropyrido[l\2':l,2]iimda2o[4,5-c]quinoto^ 
4-aimno-a,a,2-trimethyl-6,7,8,9-tetrahydn>-lH-M 

2- hydroxymethyl-l-(2-inethylpropyl)-6,7,8,9-tetrahydro- 
lH-iinidazo[4,5-c]quinolin-4-anmie, 

2-butyl-l-(2-phenoxyethyl)-lH-inuda2o[4,5-c][l,5]naphthyridm or a combination 

thereof. 

30. The method according to claim 22 wherein the dermal associated condition is 
selected from actinic keratosis, postsurgical scars, basal cell carcinoma, atopic 
dennatitis, and warts. 

3 1 . The method according to claim 30 wherein the IRM is 2-methyl-l-(2- 
methylpropyl)-lH-iniidazo[4,5-c] [l,5]naphthyridin-4-amine, 
N-[4-(4-amino-2-butyl-lH-imi(lazo[4,5H:][l,5]naphthyridin-l^ 
l.(2-methylpropyl)4H-imidazo[4,5-c]quinolin-4-aniine, 
2-butyl-l-(2-methylpropyl)-lH-imidazo[4,5-c][l,8]naphthyridin-4-amine, 

1- (2-methylpropyl)-lH-imidazo[4,5-c][l,5]naphthyridin-4-amine, 

2- methylthiazolo[4,5-c]quinolin-4«amine, 

2-ethoxymethyl4-phenybnethyl4H-imidazo[4,5-c][l,5]naphthyridin-4-amine, 
2-ethylthiazolo[4,5-c]quinolin*-4-amine, 
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4-amino-2-butyl-a,a-dime%l-lH-imidazo[4,5<][1.5]naphthyridine-l-ethanol, 

l-{2-[3<3-pyridyl)propoxy]ethyl}-lH-iimdazo[4,5-c]qumolm-4-amine, 

l-(2-phenoxyethyl)4H-inudazo(4,5-c]quinolin-4-aniine, 

1- [(R)-l-phenylethyl]-lH-imidazo[4,5-c][l,5]naphthyridm-4-aniine, 

' l.{2-[3-(l,3-thiazol-2-yl)propoxy]ethyl}4H-imidazo[4,5-c]quinolin-4-amm 
142-(pyridm-4-ylmethoxy)ethyl]-lH-imidazo[4,5-c]qumolin-4-amine, 
N-[3<4-ainmo-2-methyl-lH-imidazo[4,5H:]quinolin-l-yl)^^^ 
cyclohexanecarboxamide, 

2- butyl-l-{24(l-methylethyl)sulfonyl]ethyl}4H4midazo[4,5-c]qumolin-4-amine^ 
N-{2-[4-amino-2-(ethoxymethyl)4H-iinidazo[4,5-<:]quinolin-l-yl]ethyl} 
ethanesulfonamide, 

N-{2-[4-amino-2-(ethoxymefliyl)-lH-iniidazo[4,5-c]quinolm-l-yl]ethyl} 
propanamide, 

l.[2-(methylsulfonyl)ethyl]-2-propyl- lH-imidazo[4,5-c]quinolin-4-amine, 
2-ethyl4-{4-[(l-methyle%l)sulfonyl]butyl}4H-iimdazo[4,5-c]quinolm-4-an^ 
2-ethyl-l-[4<ethylsulfonyl)butyl]4H-iimdazo[4,5-c]qumolm-4-arnme, 
N-{3-[4-ammo-2-<ethoxyme%l)4H-inudazo[4,5-c]qumolm-l-yl]propyl} 

cyclopentanecarboxamide, 

1- (2-methylpropyl)-6,7,8,9-tetrahydro-lH-iniidazo[4,5-c3quinolin-4-aniine, 
8,9,10,ll-tetrahydropyrido[l%2':l,2]iinidazo[4,5-c]quinolin-6-amine, 
4-ainino-a.a>trimethyl-6J.8,9-tetrahydro-lH-imidazo[4,5-c]qiiinoline-l-et^^ 

2- hydroxymethyl-l-(2-methylpropyl)-6,7,8,9-tetrahydro- 
lH-iinidazo[4,5-c]quinoliii-4-aiiiine, 

2-butyl-l-(2-phenoxyethyl)-lH-iimdaz6[4,5-c][l,5]iiaphthyridin-4-aim^ or a combination 
thereof. 

32. The method according to claim 30 wherein the formulation further comprises a 
preservative system and an emulsifier. 

33. The method according to claim 32 wherein the preservative system comprises 
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methylparaben at 0.01 to 0.5% w/w of the formulation and propylparabOT 
at 0.01 to 0.5% w/w of the formulation. 

34. The method according to claim 32 wherein the preservative system comprises 
methylparaben at 0.01 to 0.5% w/w of the formulation and ethylparaben 

at 0,01 to 0.5% w/w of the formulation. 

35. The method according to claim 32 wherein the preservative system 
comprises iodopropynyl butylcarbaraate. 

36. The method according to claim 32 wherein the preservative system 

comprises iodopropynyl butylcarbamate and one or more of methylparaben, ethylparaben, 
propylparaben, or phenoxyethanol. 

37. The method according to claim 32 wherein the preservative system 
comprises iodopropynyl butylcarbamate, methylparaben, and ethylparaben. 

38. The method according to claim 32 wherein the preservative system 
comprises phenoxyethanol and one or both of methylparaben and ethylparaben. 

39. The method according to claim 32 wherein the preservative system comprises 
a preservative enhancing solubiUzer. 

40. The method according to claim 39 wherein the preservative enhancing 
solubilizer comprises diethylene glycol monoethyl ether, propylene glycol or a combination 

thereof. 

41 . A method for deUvering an immune response modifier (BRM) to a dermal 
surface, the method comprising the steps of: 

selecting a formulation comprising: 
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(a) an immune response modifier selected from imidazoquinoline amines, 
imidazotetrahydroquinoline amines, imidazopyridine amines, 6,7-fused 
cycloalkylimidazopyridine amines, 1,2- bridged imidazoquinoline 
amines, thiazoloquinoline amines, oxazoloquinoline amines, 
thiazolopyridine amines, oxazolopjridine aniines, 
imidazonaphthyridine amines, imidazotetrahydronaphthyridine amines, 
and thiazolonaphthyridine amines; 

(b) a fatty acid; 

(c) a hydrophobic, aprotic component miscible with 

the fatty acid and comprising a hydrocarbyl group of 7 or more carbon 
atoms; and 

(d) a hydrophilic viscosity enhancing agent selected from cellulose ethers 
and carbomers; and 

applying the selected topical formulation to the dermal surface. 

42. A pharmaceutical formulation comprising: 

an immune response modifier (IRM) compound selected from the group 

consisting of imidazonaphthyridine amines, tetrahydroimidazonaphthyridine amines, and 

thiazolonaphthyridine amines; 

a fatty acid; and 

a hydrophobic, aprotic component miscible with the fatty acid and comprising a hydrocarbyl 
group of 7 or more carbon atoms. 

43. The formulation according to claim 42 wherein the formulation ftirther 
comprises a preservative system, 

44. The formulation according to claim 42 wherein the hydrophobic, aprotic 
component has a hydrophilic hpophilic balance of less than 2. 

45. The formulation according to claim 42 wherein the hydrophobic, aprotic 
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component has a pKa greater than 14.2. 

46. The formulation according to claim 42 wherein the ratio of the hydrophobic, aprotic 
component to the fatty acid is 0.025: 1 to 600: 1 . 

47. The formulation according to claim 42 wherein the combined weigjit percent 
of the hydrophobic, aprotic component and the fatty acid is 2 to 50. 

48. The formulation according to claim 42 wherein the fatty acid is isostearic acid. 

49. The formulation according to claim 42 wherein the hydrophobic, aprotic component is 
selected from aprotic fatty acid esters, hydrocarbons of 8 or more carbon atoms, and waxes. 

50. The formulation according to claim 49 wherein the £^rotic fetty acid ester is isopropyl 
myristate, isopropyl palmitate, diisopropyl dimer dilinoleate, caprylic/c^ric triglyceride, 
cetyl esters wax, or combinations thereof. 

51. The formulation of claim 49 wherein the hydrocarbon of 8 or more caibon 
atoms is mineral oil or petrolatum. 

52. The formulation according to claim 43 wherein the preservative system 
comprises methylparaben at 0.01 to 6.5% w/w of the formulation and 
propylparaben at 0.01 to 0.5% w/w of the formxilation. 

53. The formulation according to claim 43 wherein the preservative system 
comprises methylparaben at 0.01 to 0.5% w/w of the formulation and 
ethylparaben at 0.01 to 0.5% w/w of the formulation. 

54. The fomiulation according to claim 43 wherein the preservative system 
comprises iodopropynyl butylcarbamate. 
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55. The formulation according to claim 43 wherein the preservative system 
comprises iodopropynyl butylcaibamate and one or more of methylparaben, ethylparaben, 
propylparaben, orphenoxyethanoL 

56. The formulation according to claim 43 wherein the preservative system 
comprises iodopropynyl butylcarbamate, methylparaben, and ethylparaben. 

57. The formulation according to claim 43 wherein the preservative system 
comprises phenoxyethanol and one or both of methylparaben and ethylparaben. 

58. The formulation according to clahn 43 wherein the preservative system comprises 
a preservative enhaucing solubilizer. 

59. The formulation according to claim 58 wherein the preservative enhancing 
solubilizer comprises diethylene glycol monoethyl ether, propylene glycol or a combination 
thereof. 

60. The formulation of claim 43 comprising: 

(a) 0.001 to 5% w/w imidazbnaphthyridine amine, 
imidazotetrahydronaphthyridine amine, thiazolonaphthyridine amine, or a 
combination thereof; 

(b) 0.05 to 40% w/w isostearic acid; 

(c) 1 to 30% w/w hydrophobic, aprotic component; and 

(d) 0.01 to 30% w/w preservative system. 

61 . The formulation of claim 43 further comprising an emulsifier and a hydrophihc 
viscosity enhancing agent. 
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62. The foimulation of claim 60 fiirther comprising an emulsifier and a hydiophilic 
viscosity enhancing agent 

63. The fonnulation of claim 62 wherein the viscosity enhancing agent comprises a 
carbomer. 

64. The fonnulation of claim 63 comprising: 

(a) 0.03to3%w/w 
2-methyl-l-(2-methylpropyl)-lH-imidazo[4,5-c] [l,5]naphthyridin-4-amine, 
N-[4-(4-amino-2-butyl-lH-inuda2o[4,5-c][l,5]naphthyridin-l-yl)butyl] 
2-butyl-l-(2-methylpropyl)-lH-imidazo[4,5K;][l,8]riaphthyridin-4 

1- (2-methylpropyl)-lH-inudazo[4,5-c][l,5]naphftyridin-4-aniine, 

2- ethoxymethyl-l-phenyhnethyl-lH-imidazo[4,5-c][l,5]naph&yri<iin-4^ 
4-amino-2-butyl-a,aHiimethyl-lH-imidazo[4,5-c][l,5]naphfliyridine-l-eth^ 

1- [(R)-l-phenylethyl]-lH-inudazo[4,5-c][l,5]naphthyridin-4-amine, 

2- butyl-l-(2-phenoxyethyl)-lH-imidazo[4,5H:][l,5]naphthyridin-4-aniine, 
or a combination thereof; 

(b) 3 to 25% w/w isostearic acid; 

(c) 3 to 1 5% w/w hydrophobic, aprotic component; 

(d) 0.1 to 25% w/w preservative system; 

(e) 0.75 to 3.5% w/w emulsifiei^ and 

(f) 0.5 to 5% w/w carbomer. 

65. A method of treating a dermal associated condition, the meQiod comprising a step of: 
applying to skin a formulation comprising an immune response modifier (IRM) 
chosen firom imidazonaphthyridine amines, imidazotetrahydronaphthyridme amines, 
and thiazolonaphthyridine amines; a fatty acid; and a hydrophobic, aprotic component 
miscible with the fatty acid and comprising a hydrocarbyl group of 7 or more carbon 
atoms. 
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66. The method according to claim 65 wherein the ratio of the hydrophobic, 
aptotic component to the fatty acid is 0.025:1 to 600:L 

67. The method according to clahn 65 wherein the combined weight percent of ttie 
hydrophobic, aprotic component and the fatty acid is 2 to' 50. 

68. The method according to claim 65 wherein the hydrophobic, aprotic component is 
selected from the group consisting of aprotic fatty acid esters, hydrocarbons of 8 or more 
carbon atoms, and waxes. 

69. The method according to claim 68 wherein the aprotic fatty acid ester is 
isopiopyl myristate, isopropyl pahnitate, diisopropyl dimer dilinoleate, caprylic/capric 
triglyceride, cetyl esters wax, or combinations thereof 

70. The method according to claim 65 wherein the formulation further 
comprises: 

a preservative system; and 
an emulsifier. 

71. The method according to clahn 65 wherein the IRM is 2-methyH-(2-methylpropyl)- 
lH-imida2o[4,5-c] [l,5]naphthyridin-4-ainine, N-[4-(4-amino-2-butyl-lH-imidazo[4,5- 
c][l,5]naphthyridin-l-yl)butyl]-N'-cyclohexylurea, 
2-butyl4-(2-methylpropyl)-lH-imidazo[4,5-c][l,8]naphthyridi^^^ 
l<2-methylpropyl)-lH-iniidazo[4,5-c][l,5]naphthyridin-4-amine, 
2-^thox>methyl-l-phenyhnethyl4H-imidazo[4,5-c][l,5]naphthy^ 
4-amino-2-butyl-a,aKiimethyl4H-imida2»[4,5-c][l,5]naphthyridine-l-^ 
l-[(R)4-phenylethyl]-lH-imidazo[4,5-<:][l,5]naphthyndin-4-a 

2"butyl-l-(2-phenoxyethyl)-lH-inudazo[4,5-c][l,5]naphthyridin-4-am^ or a combination 
thereof 



114 



wo 03/045391 



PCT/US02/38190 



72. The method according to claim 65 wherein the dermal associated condition is 
actinic keratosis, postsurgical scars, basal cell carcinoma, atopic dennatitis, and warts. 

73. The method according to claim 72 wherein the IRM is 2-methyl- 1 -(2-methyIpropyl)- 
lH-imidazo[4,5-c] [l,5]naphthyridin-4-aniine, N-[4-(4^amiiio-i2-butyMH-imidazo[^^^ 
c][l,5]naphthyridin-l-yl)butyl]-N'-cyclohexylurea, 
2-butyl-l-(2-methylpropyl)-lH-iniidazo[4,5-c][l,8]naphthyridin-4-amine, 

1- (2-metoylpropyl)-lH-imidazo[4,5-c][l,5]naphthyridin-4-amine, 

2- efhoxymethyl- 1 -phenylmethyl-lH-imidazo[4,5-c][ 1 ,5]naphthyridin-4-anune, 
4-amino-2-butyl-a,a-dimethyl- lH-imidazo[4,5-c] [ 1 ,5]naphthyridine- 1 -ethanol, 

1- [(R)-l-phenylethyl]-lH-imidazo[4,5'^][I,5]n^hthyridin-4-ami?ie, 

2- butyl-l-(2-phenoxyethyl)-lH-imidazo[4,5-c][l,5]naphthyridin"4-amine, or a combination 
Oiereof. 

74. The method according to claim 72 wherein the formulation further comprises: a 
preservative system; and 

an emulsifier. 

75. The method according to claim 74 wherein the preservative system comprises 
methylparaben at 0.01 to 0.5% w/w of the fonniilation and propylparaben 

at 0.01 to 0.5% w/w of the formulation, 

76. The method according to claim 74 wherein the preservative system comprises 
methylparaben at 0.01 to 0.5% w/w of the formulation and ethylparaben 

at 0.01 to 0.5% w/w of the formulation. 

77. The method according to claim 74 wherein the preservative system 
comprises iodopropynyl butylcarbamate. 

78. . The method according to claim 74 wherein the preservative system 
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comprises iodopropynyl butylcarbamate and one or more of methylparaben, ethylparaben, 
propylparaben, or phenoxyethanol. 

79. The method according to claim 74 wherein the preservative system 
comprises iodopropynyl butylcarbamate, methylparaben, and ethylparaben. 

80. The method according to claim 74 wherein the preservative system 
comprises phenoxyethanol and one or both of methylparaben and ethylparaben. 

81. The method according to claim 74 wherein the preservative system comprises 
a preservative enhancing solubilizer, 

82. The method according to claim 8 1 wherein the preservative enhancing 
solubilizer comprises diethylene glycol monoethyl ether, propylene glycol or a combination 
thereof. 

83 . A method for delivering an immune response modifier (IRM) to a dermal 
surface, the method comprising the steps of: 

selecting a formulation comprising: 

(a) an immune response modifier selected from imidazonaphthyridine 
amines, imidazotetrahydronaphthyridine amines, and 
thiazolonaphthyridine amines; 

(b) at fatty acid; 

(c) a hydrophobic, aprotic component miscible with 

the fatty acid and comprising a hydrocarbyl group of 7 or more carbon 
atoms; and 

applying the selected formulation to the dermal surface. 
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